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Pales Weevil Rapidly Becoming Serious 
Pest of Pine Reproduction in the South 


Tue PALES (Hylobius pales) and 
pitch-eating weevils (Pachylobius 
picivorus) are rapidly becoming 
serious pests in the South. This is 
especially true in plantations es- 
tablished on cutover or damaged 


lands. Weevils are attracted to 
areas where recent cutting or 


weakening of pines has occurred, 
and in these areas they feed on the 
bark of young pine seedlings, caus- 
ing injury or death. Serious seed- 
ling mortality throughout the 
South has become common during 
the last 9 years, with losses due 
to weevil attack running as high 
as 90 percent. With the use of 
planting to re-establish pine stands 
increasing rapidly, these weevils 
will become even more important 
in the future. Because the habits 
of the pales and the pitch-eating 
weevils are believed to be similar, 
only the pales will be discussed. 

The species is native to North 
America and was described in 
1797. Except for several scattered 
general references on the abun- 
dance of the weevil around pine 
trees or pine products, no mention 
was made of the feeding activity 
of the adults on the bark of young 
pine seedlings until 119 years lat- 
er when Carter (2) reported that 
this weevil was the cause of the 
failure of pine reproduction on 
cutover areas in New England. 
Prior to this it commonly 
thought that released hardwoods 
crowded out the pines. Beal and 
McClintick (1) were the first to 
report serious damage by the pales 
weevil in the South. A few years 
later, Sentell reported serious wee- 
vil damage to pine plantations es- 
tablished on burned areas in Loui- 
Siana (6). Since 1949 reports of 
pales damage throughout the South 
have been common. 


was 





Range and Hosts 


The insect is found throughout 
the eastern range of pine from 
Texas to Canada. Carter (2) de- 
termined that 14 hosts were fed 
upon, ineluding species in the fol- 
lowing genera: Pinus, Picea, Pseu- 
dotsuga, Tsuga, Abies, and Juni- 
perus. Peirson (4) added the gen- 
era Larix, Thuja, Betula, and 
Fraxinus, while Beal and McClin- 
tick (1) added Cupressus. It is 
doubtful if any conifers which oc- 
cur in our southern forests are 
completely immune to attack. 


Damage 


The adult weevils are attracted 
from long distances to stored logs, 
pulpwood, and lumber; to cutover 
areas and to burned, blow-down, 
beetle-killed, or disturbed areas 
where recent weakening of the 
the trees has oceurred. Prior to 
laying eggs in stumps, slash, roots, 
and weakened trees, the weevils 


C. F. Speers 


Forest entomologist, 

Southeastern Forest Experiment Station, 
Forest Service, 

U. S. Department of Agriculture 


feed on the bark of young pine. 
Feeding preference is generally for 
the bark of 1- or 2-year-old seed- 
lings, but where these are absent 
the weevils feed on the bark of 
older trees. Damage is generally 
not serious on older trees since on- 
ly twigs or limbs are killed rather 
than entire trees. 

Adult feeding occurs principal- 
ly at night or on cloudy days. Dur- 
ing the day the weevils generally 
hide in the soil near the base of 
seedlings. The injury has the ap- 
pearance of a series of small holes, 
pits, or gouges which are chewed 
in the bark. When these pits are 
numerous, they girdle the seedling 
(Fig. 1) or branch and cause its 
death. 

In 1956 considerable weevil feed- 
ing took place on the current sea- 
son’s growth of loblolly pine in the 
Duke Forest, North Carolina. Wee- 
vils also damaged slash pine in 
South Georgia that fall, after shoot 





Fic. 1.—Seedling girdled and killed by the pales weevil. 
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elongation and the formation of 
new buds. In both cases the wee- 
vils fed on the newly formed soft 
bud tissue, along the twigs, and 
on the bases of the needles. Many 
times, when feeding was heavy, the 
‘‘leader’’ was killed back to the 
top whorl. This damage did not 
kill the entire seedling, but did re- 
sult in bushiness (Fig. 2), because 
all of the remaining branches com- 
peted for height dominance. The 
injury could easily have been mis- 
taken for that caused by the Nan- 
tucket pine moth. 

Various studies and observations 
show that the most severe injury 
to seedlings is found in the vicin- 
ity of fresh stumps or weakened 
trees. Carter (2) observed that 
most severe damage occurred when 


pines were planted 10 to 15 feet 
on the leeward side of stumps and 
that it sometimes extended as far 
as 300 feet from the edge of the 
old stand if eutting proceeded in 
strips. Friend and Chamberlin 
showed that the difference in dis- 
tance from the stump was signifi- 
eant between uninjured and killed 
trees (3). Beal and McClintick de- 
termined that the average number 
of killed pine seedlings varied di- 
rectly with the number of avail- 
able seedlings and inversely with 
the distance from the edge of a 
clearing (1). 

Damage to reproduction depends 
considerably on the type of area 
planted. Pine planted on old fields, 
cutover hardwood areas, and in re- 
gions where no cutting of pine has 





Fig. 2.—New growth intensively fed upon and killed by the pales weevil. This type 


of feeding results in a bushy seedling. 
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occurred for several years, are not 
likely to be noticeably affected be- 
cause few weevils exist in such 
areas. However, in localities where 
continuous pine logging occurs, 
large weevil populations build up 
and move from one breeding area 
to another. Where deterioration oc- 
curs at a slow rate, most stumps 
remain suitable for breeding for 
two or possibly three seasons (2). 

Thatcher determined that only 
minor losses may be expected in 
the South when at least 9 months 
are allowed to elapse between cut- 
ting and planting (9). Termites, 
wood borers, other insects, and 
fungi cause a more rapid break- 
down of pine bark tissues and 
roots in the South than in the 
North. Higher temperatures in the 
South dry out the cambial layer 
more rapidly and it becomes un- 
suitable for weevil breeding in a 
shorter period of time. 


Life History 


The life history of the pales wee- 
vil in central Massachusetts was 
determined by Peirson on the Har- 
vard Forest (4). Most weevils come 
out of hibernation from late April 
to the latter part of May and be- 
goin feeding near the place of emer- 
gence before migrating in mid- 
June to more recent logging oper- 
ations. Upon reaching the new 
breeding areas, the beetles feed on 
slash or bark if suitable seedlings 
are not present. During flight from 
one breeding area to another, the 
weevils may stop enroute to feed 
for a short time. The adults (Fig. 
3) begin laying eggs soon after ar- 
rival at new breeding areas. The 
white eggs are laid singly in the 
roots of recently cut pine stumps 
or weakened trees, and the weevils 
may burrow from a few inches to 
more than a foot into the soil for 
this purpose. The eggs hateh in 
10-14 days and the grubs begin 
tunneling under the bark. In small 
roots, the sapwood is deeply 
grooved by grub tunnels. The lar- 
vae reach full size by September 
and pupate in the sapwood in in- 
dividual cells covered covered over 
with shreds of excelsior-like wood. 
The new adults emerge in late 
September or October and feed on 
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young pine seedlings prior to en- 
tering the soil for winter hiberna- 
tion. 

While the habits of the beetle in 
the South are believed to be much 
the same, detailed studies will be 
required to determine the similar- 
ities and differences. Heavy feed- 
ing periods by adults have been 
observed in both spring and fall in 
the Northeast, with most severe in- 
jury occurring in the fall. Obser- 
vations in the South indicate that 
most of the severe weevil injury 
occurs in the spring of the year, 
from March to June. Trap collec- 
tions in Asheville, North Carolina, 
in 1956 and 1957, showed that 
about 80 percent of the weevils are 
in flight in the spring. Current 
life history studies in the South 
should ascertain the period of de- 
velopment, number of generations, 
and longevity of the adults. 


Control in Natural Reproduction 
on Cutover Pine Land 


On cutover pine lands an ade- 
quate number of natural seedlings 
can be maintained through man- 
agement, application of insectici- 
dal sprays, or trapping. 

When several thousand seedlings 
per acre are present at the time of 
cutting, such as might occur when 
the shelterwood method of manage- 
ment is used, the weevils may kill 
many of the seedlings but. still 
leave enough young trees unharmed 
to adequately restock an area. The 
Harvard Forest recommends cut- 
ting in a seed year or thinning be- 
fore cutting to stimulate seed pro- 
duction (4). 

When only limited numbers of 
seedlings occur, beetle activity may 
prevent regeneration. In such a 
situation, protection of 600 to 700 
seedlings per acre may be desirable 
or aS many as are required for 
proper stocking. Two to three 
ounces of a 2-percent water emul- 
sion of aldrin or heptachlor applied 
to seedlings and the soil surface 
surrounding them provide excellent 
protection. 

It was suggested by Peirson (4) 
that the elimination of slash and 
logging debris from cutover land 
and the burning of logging slash 
over stumps might lower the at- 








Fig. 3.—A lateral view of the pales wee- 
vil, enlarged. 


traction of these areas to the bee- 
tles, thus decreasing the breeding 
area in the stumps ; however, studies 
made later in large, severely burned 
areas disproved this idea (5). Like- 
wise, according to observations in 
the South, burning of cutover areas 
does not lower their attractiveness 
to weevil attack. 

Care should also be exercised 
that pine logs and lumber are not 
concentrated close to young pine 
stands, because the beetles will be 
attracted to these products and 
will feed on young pine in the sur- 
rounding area. 


Control on Cutover Pine Land 
to be Planted to Pine 


Planting of untreated stock 
should be avoided or considered 
with caution in areas adjacent to 
recent cuts, where stumps and slash 
are attractive and roots are suit- 
able for breeding. Caution must 
also be exercised in planting areas 
where trees are continuing to die 
as a result. of wildfires or other 
causes, since the date of the last 
dying trees will determine whether 
protective measures need to be 
taken. 

Weevil damage in the South can 
be reduced by waiting until at least 
9 months have passed between cut- 
ting and planting (9). This wait- 
ing period allows the area to lose 
its attractiveness to weevils and 
also allows deterioration of stumps, 
slash, and roots. 

On small areas up to an acre in 
size, trapping the beetle offers some 
control possibilities. Near Ashe- 
ville, North Carolina, 25 treated 
seedlings were planted in the 


725 


spring of 1956 on a small area that 
had been clearcut the previous fall. 
Although over 3,500 weevils were 
collected in traps made of pine 
bolts and branches during the 
spring-fall period on this area, 
none of the seedlings were serious- 
ly injured. 

In many instances it may not be 
desirable to wait for a growing 
season or more to pass before es- 
tablishing seedlings because of the 
danger of hardwoods occupying 
the area, higher planting costs, loss 
of a year’s growth, and other fac- 
tors. To avoid a waiting period, 
it may be desirable to either plant 
the area as soon as possible or cut 
in a good seed year. 

In the South, if a stand is estab- 
lished by direct seeding, it should 
not be necessary to wait for a grow- 
ing season. to pass after cutting be- 
fore establishing reproduction. 
Seedlings are rarely attacked be- 
fore the end of the first growing 
season, and by this time the wee- 
vils are no longer in the area. 

If the seedlings are planted be- 
fore one growing season has 
elapsed, they may be_ protected 
from weevil attack by one of the 
following methods: (1) dipping 
the tops in an insecticide prior to 
planting, (2) application of 4 eup 
of granular insecticide to the soil 
around each dipped seedling, and 
(3) spraying the seedlings and soil 
surface immediately surrounding 
them. 

Dipping in 2-percent water emul- 
sions of aldrin or heptachlor offers 
good protection for an expenditure 
of about 20 cents per acre for insec- 
ticide and can be applied as a form 
of insurance where weevil damage 
may be expected to occur. Dipping 
plus 2-percent granular aldrin or 
heptachlor provides very good pro- 
tection for an expenditure of about 
one dollar per acre and might be 
used for protecting plantings of in- 
termediate value. Spraying with 
2-percent emulsions of aldrin or 
heptachlor offers excellent protec- 
tion and would generally be em- 
ployed to protect high-value seed- 
lings or where seedlings are not 
dipped and where injury is found 
in progress (8). Spraying, at a cost 
of about five dollars per acre, is 
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the most expensive of the three 
treatments, since more insecticide 
is used and extra labor for spray- 
ing is required, whereas either of 
the other two methods can be in- 
eorporated into present planting 
procedures. Gloves with a rubber- 
ized or plastic coating should be 
worn by persons handling the in- 
secticide or treated trees. 

Some insecticides adversely affect 
seedlings. For example, benzene 
hexachloride has been found to 
cause root malformation (7). It has 
also caused high mortality of seed- 
lings when applied as a 2-percent 
spray (8). During three years of 
testing in the Southeast neither 
aldrin nor heptachlor has produced 
abnormal seedling mortality. 

Studies were begun on weevil 
control in ‘1954 at both the South- 
eastern and Southern Forest Ex- 
periment Stations in anticipation 
of problems which might arise with 
the expanding cut-and-plant pro- 
eram in the South. These studies 
are yielding promising control 
measures to fit various conditions 


prior to the time that they will be 
needed by a large segment of the 
forest industry. The elimination of 
a long waiting period prior to es- 
tablishment of pine on cutover 
lands promises to result in an in- 
crease in growth of a considerable 
volume of wood per year and sub- 
stantial savings in the cost of seed- 
ling establishment. 


Summary 


Pales weevils are attracted to re- 
eently cut areas, and are doing 
heavy damage to areas planted im- 
mediately after harvest. Burning 
eutover areas did not effectively 
lessen beetle activity. Recent tests 
showed that the following methods 
of control were successful: (1) if 
competition is not too severe, wait 
at least 9 months before planting ; 
(2) immerse tops of seedlings in 
insecticide prior to planting; (3) 
apply granular insecticide to soil 
around each dipped seedling; (4) 
spray seedlings and surrounding 
soil. 
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Allowable Cut as a New Function of 
Growth and Diagnostic Tallies 


This article discusses: (1) the need to gear allowable cut to actual 
growth, and ultimate levels of growing stock desired; (2) the advan- 
tage of straight line (simple interest) projection of forest stands; 
(3) the advantages of a new allowable-cut formula utilizing simple 
annual growth rates and setting forth goals and assumptions ezx- 
licitly; (4) the need for permanent point-samples or plot-samples to 
provide feedback information; (5) and the importance of periodic 
coverage of all record-wnits by a cheap but valuable diagnostic tally 
primarily silvicultural in objective, but useful in crystallizing mark- 
ing prescriptions and in allocating allowable cut and available funds. 


ALLOWABLE CUT depends on as- 
sumptions made as to growth, on 
arbitrary decisions as to desired 
future growing stock, on ‘the time 
allowed to reach growing - stock 
goal, and on future intensity of 
silviculture. However heinous ex- 
trapolation may be statistically, it 
is operationally necessary, but no 
formula can ensure a reliable pro- 
jection of growth into an unknown 
future, nor can any formula obvi- 
ate the necessity for arbitrary de- 
cisions. 

There are many well-known for- 
mulae for caleulating allowable 
eut (5), but most are unrealistic 
(they assume normality, or expo- 
nential growth rates, etc.). Many 
are deceptive in that they do not 
clearly specify assumptions, objec- 
tives, or the implications of. arbi- 
trary decisions. 

Until unmanaged stands have 
been subjected to at least one 
planned harvest cut or one im- 
provement cut, the allowable cut 
should not be limited by periodic 
growth. Now that virgin timber is 
largely a thing of the past in for- 
est regions comprising the major 
productive area of the future, 
however, allowable cut must be 
much more closely geared to hoth 
existing and ultimately desired 
growing stock, to the time allowed 
for adustment, and to growth rates 
—both current rates and those ex- 
pected under management through- 
out the adjustment period. 

Compound interest is an exponen- 
tial, upward-cupped growth curve 
well suited to describing certain 
economic phenomena. But it is ill- 
suited to describing the biological 





phenomenon of forest growth, 
which tends to be sigmoid and ul- 
timately approaches an asymptote 
—behavior much more realistically 
approximated by arithmetic pro- 
gressions (linear) than by geomet- 
ric progressions (upward curv- 
ing). Simple interest projects the 
continuous growth of forest stands 
— whether managed, unmanaged, 
even-aged, or all-aged—much bet- 
ter than does the compound inter- 
est favored by non-biologists. Sim- 
ple interest is more consistent 
with the observed fact that as for- 
est growing stock builds up, the 
rate of increase tends to diminish. 
Compound interest projections of 
forest stands tend to underesti- 
mate short-term growth and over- 
estimate long-term growth, so that 
the projection is inaccurate except 
for a single, often meaningless in- 
stant of time depending on the pe- 
riod between past remeasurements. 

The author has devised a new 
allowable-cut formula, based on 
simple annual growth percent, that 
states assumptions and objectives 
more clearly than any other he has 
been able to find. It is more real- 
istic and consistent with actual 
forest growth phenomena than any 
analogs involving compound inter- 
est, and it is certainly easier to 
use, as no reference to compound- 
interest tables is needed. Simplicity 
and factual contact at short inter- 
vals seem preferable to complexity 
and unsupported long-range spec- 
ulation. 

The simplest situation will be 
discussed first, where ingrowth is 
inconsequential and where all class- 
es of trees are assumed to grow 
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at the same rate. Periodic net an- 
nual growth per acre must be 
estimated and ex- 


pressed as a decimal fraction 


percent 
(«= ) of the stand vol- 
100 


ume at the start of the growth 
period. The formula predicts the 
fraction of the initial stand that 
may be cut during a specified 
period. 





Let »=number of years allowed be- 
tween start of current period 
and time when ultimately de- 
sired stand will be attained. 

m= number of years in shorter pe- 
riod for which periodic allow- 
able cut will be caleulated. 

V.=original stand volume at start 
of m-year period for which pe- 
riodie allowable cut will be eal- 
culated. 

7n = stand residual volume ultimate- 
ly desired n years hence. 

V.=volume of allowable cut for the 
shorter period of m years. 

G = periodic net annual growth as a 
decimal fraction of initial stand 
(simple interest on Vo). 


“ Vn 
“1 |1 + mG + 2 


fe me 4 

The first of these brackets is the 
fraction of total growth (occur- 
ring in the longer n-year period) 
that will not be needed to attain 
the desired residual stand volume 
Vn (if Vn is less than V,, more 
than 100 percent of growth can be 
liquidated over the n-year period). 

The second of these brackets is 
the fraction of the present stand 
which could be cut at the start of 
the shorter m-year period and still 
allow the remainder to increase to 
present stand volume in m years 
with simple net annual growth rate 


1+ mG 


G, since 1 = E — 


| atmo». 
mG 


The third of these brackets al- 
lows for the fact that cut will usu- 
ally not be applied instantaneous- 
ly at the start of the period, but 
will be spread over the period and 





can be considered as being applied 
at mid-period, so that the average 
tree cut will have increased its ini- 
tial volume by growth during half 
of the m-year period prior to cut- 
ting. 

This new formula can be related 
to two familiar compound-interest 
formulae. Wahlenberg’s (6) well- 
known periodic allowable-cut for- 
mula specifies that stand volume 
at the end of an m-year period 
following cutting should be the 
same as immediately prior to cut- 
ting, and that effective cut will be 
completed instantaneously at the 
start of the period. Under these 
assumptions, the first and third 
brackets of the new formula would 


mG 





each be 1,. leaving — Wah- 

1+mG@ } 

Ve (1+g)"—1 
lenberg’s formula is —=—————— 

Ve (1+9)" 
where (g) is the compound-inter- 
est rate for m years correspond- 
ing to a simple interest rate (@) 
for the same period, Hence, 1 + 


mG = (1+ g)", and substituting 
for (1+ 9)", in Wahlenberg’s 
mG 
formula gives ————, exactly the 
1+ mG 


same as the applicable portion of 
the new formula. However, Wah- 
lenberg’s formula must use the same 
m as was used in computing from 
growth data (failure to do this leads 
to erroneous growth projection) ; 
his formula assumes that eut is 
made instantaneously at the start 
of the regulatory period; and his 
formula makes no explicit provi- 
sion for adjusting the future resid- 
ual stand to some desired level in 
some specified period of time. The 
new formula has none of these dis- 
advantages. 

Meyer’s (3, 4) well-known an- 
nual allowable-cut formula (based 
on the amortizing effect of a fixed 
annual withdrawal on a compound- 
ing accumulation) can be written 
(assumine for simplicity his 91 = 
g2= 9): 


Va 
n ] 
ve | at+9) ~ yp, “Ih +—], 
a pee 2 


Ve (1+g)"—-—1 
where the (g) is the ecompound-in- 
terest rate for n years correspond- 





ing to a simple average interest 
rate (G@) for the same period. 
Hence, 1 +nG = (1+ g)”, and 
substituting for (1 + g)" in Mey- 
er’s formula gives 


1+ 2G —— 9g 1 
Vel fit+ol|it 


nG 
almost the same as the new for- 
mula when m = 1. However, Mey- 
er’s formula must use the same » 
as was used in computing g from 
growth data. Despite that fact, his 


g 





term — | will usually have a 
——Li+¢ 

low bias, since it involves a 1-year 
projection based on a compound- 
interest rate that tends to be too 
low for periods shorter than n 
years. Furthermore, his formula 
makes no explicit provision for 
ealeulating allowable cut for peri- 
ods longer than a year. 

The new formula has none of 
these disadvantages, nor does it 
require reference to compound-in- 
terest tables. If current annual 
growth is zero (badly overstocked 
or overmature stands), the new 
formula no longer has meaning, 
but such situations are rare, un- 
complicated, and easily handled 
by spreading liquidation out over 
a specified period as in Hanzlik’s 
and Heyer’s formulae (35). 

The inability of compound in- 
terest to satisfactorily project for- 
est growth except to one single 
future instant of time (involving 
the same period as that used in 
determining g) renders both Wah- 
lenberg’s and Meyer’s formulae 
distinctly less useful than the new 
simple-interest formula. An inter- 
nal inconsistency in Meyer’s for- 
mula above (causing a low bias in 
the second term) occurs whenever 
forest growth is more nearly lin- 
ear than exponential—and linear 
progress is almost always a better 
approximation of forest growth 
than is exponential progress. 

Now that the basic formula has 
been presented and compared with 
several less desirable analogs in- 
volving compound interest, it is 
obvious that recognition of sepa- 
rate growth rates for several com- 
ponents and time intervals would 
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improve it. To do this, rearrange- 
ment of the last two terms is de- 
sirable: 


Vn m 
Ve 1+ nG. —— 1+ 
—-= Vo mG, eee OS 
Vo nGe 1+ mG. 
where n = number of years allowed be- 
tween start of current period 
and time when ultimately de- 
sired stand will be attained. 
m=number of years in shorter 
period for which periodic al- 
lowable cut will be caleulated. 

V. = original stand volume at start 
of m-year period for which 
periodic allowable eut will be 
calculated. 

Vn —=stand residual volume ulti- 
mately desired n years hence. 

V.=volume of allowable cut for 
the shorter period of m years. 

Go =simple periodic net annual 
growth rate of merchantable 
trees comprising allowable cut 
(statie or slow survivor growth 
less corresponding mortality; 
no ingrowth). 

Gi= simple periodic net annual 
growth rate of entire stand 
over m-year period (all sur- 
vor growth less mortality, plus 
expected m-year ingrowth). 

G2= simple periodic net annual 
growth rate expected for en 
stand over n-year period, in- 
cluding future n-year  in- 
growth anticipated from vari- 
ous sources (such as plant- 
ing), and net growth stimu- 
lation anticipated as a result 
of future TSI, thinning, sal- 
vage, and removal of slower- 
growing stems. 

The term in the first bracket of 
the new formula is decidedly spec- 
ulative, but as long as V, is kept 
at least equal to V>, this bracket 
cannot exceed 1, so allowable cut 
will not be allowed to exceed ac- 
tual periodic net growth. A nega- 
tive allowable cut would indicate 
an impossible goal—either n should 
be increased, or else a lesser V», 
must be set as an objective. 

The term in the middle bracket 
of the formula ordinarily sets the 
upper lixit for allowable cut, since 
it represents the net growth of 
stems already merchantable at the 
start of the m-year period plus 
short-term ingrowth. Insofar as 
eut for the current period is less 
than growth, V, and hence V, for 
subsequent periods will tend to in- 
erease. Insofar as planted or other- 
wise regenerated stands make in- 
growth into merchantable size, Vo 
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and hence V, for subsequent pe- 
riods will tend to increase. Insofar 
as ignored material becomes market- 
able, or inoperable stands become 
operable, or forest land is ace- 
quired, V, and hence V, for sub- 
sequent periods will tend to in- 
crease. Insofar as harvest cuts elim- 
inate slow-growers or anticipate mor- 
tality, G; and hence V,. for subse- 
quent periods will tend to increase. 
Insofar as TSI and thinning pro- 
vide more growing space for resid- 
ual trees, G; and hence V, for sub- 
sequent periods will tend to in- 
crease. Such economic evolution or 
silvicultural improvement, how- 
ever, should not be reflected in al- 
lowable cut for subsequent periods 
unless V, or G; or both are ob- 
served to have increased after ac- 
tual reinventory of permanent 
points or plots. 

The last bracket of the formula 
merely corrects for the fact that 
trees comprising the allowable cut 
will actually be severed (on the 
average) somewhere near the mid- 
dle of the m-year period rather 
than instantaneously at its end. If 
the entire allowable cut were com- 
prised of trees overmature or likely 
to die during the m-year period, 
G, might be zero or negative. A 
negative G,, vf course, would result 
in the third bracket’s having a 
value larger than 1. This merely 
recognizes that by making the eut 
at the middle instead of the end of 
the m-year period, allowable cut 
will be inereased by the harvest of 
trees that would otherwise be lost 
as mortality. 

What if speculation as to impact 
of harvests, planting, TSI, thin- 
ning, ete., on future growth rate 
(G» in the first bracket) is serious- 
ly in error, because of more or less 
available funds than anticipated or 
better or poorer markets? The only 
effect will be that V, will be at- 
tained sooner or later than antici- 
pated. The allowable cut, being 
affected by actual feedback rather 
than shaky guesses, will not have 
permitted serious overeutting. 
Good forestry programs will affect 
allowable cut by their results, not 
by optimistic anticipation. Rein- 
ventory of permanent points or 
plots just prior to the start of each 





m-year period (generally 5 or 10 
years) will provide not only a new 
estimate of V,, G,, and G,, but also 
insight into progress toward V,— 
which will allow modification of 
speculative G2. 

Two modified forms of the new 
formula are often useful in pre- 
dicting the effect of a hypothetical 
periodic cut (V,) on the future 
stand m years hence or n years 
hence (in the latter case, of course, 
each periodic cut will actually vary 
as periodic G, varies) : 





1+mG. 
Vn=V.(1+mG,)—V- ” 
i -t—4) 
2 
1+mG, 
V.=V.(1+nG:)—V- 7 nGs 
14+—G. mG, 
” 


A simple illustration may help 
to clarify use of the basic allow- 
able-cut formula. Suppose that V, 
is 100 million cubie feet, V, de- 
sired in 30 years (n=30) is 200 
million eubie feet, G, (for slow- 
growing and poor-risk trees) is 1 
pereent annually, G, (for all trees 
now of pulpwood size or larger 
plus short-term ingrowth) is 4 per- 
cent, and expected Gy for a 30- 
year program is 10 percent (in- 
cluding growth of existing stems, 
plus expected long-term ingrowth 
from submerchantable trees and 
planting, plus growth stimulation 
from thinnings, salvage and im- 
provement cuts, and TSI). Allow- 
able cut for a 5-year cutting budg- 
et period (m=5) would be ealeu- 
lated thus: 
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other than total cubic volume 
could be regulated. 
Although the above formula 


seems to be more realistic and ex- 
plicit as to assumptions and mech- 


anism than classical formulae, 
the particular formula used is not 
too important. Two additional 


ytems are needed: (1) periodic un- 
biased net change and growth esti- 
mates from permanent point-sam- 
ples or plot-samples (leading to 
new estimates of current G, and 
V.); (2) periodic diagnostic tallies 
of temporary point-samples for 
each well-defined, permanently 
bounded record-unit or operational 
area. 

The importance of permanent 
point-samples or plot-samples in es- 
timating growth of various stand 
components is universally recog- 
nized and the theory, application, 
and advantages of permanent point- 
samples have been discussed else- 
where by the author (1, 2). How- 
ever, the number of permanent 
points or plots needed merely for 
control of eutting is smaller than 
is commonly believed—probably 
100 to 500 points or plots are ample 
for reasonable control, at least un- 
til the desired stocking levels have 
been approached. 


Allowable Cut and Diagnostic 
Tallies 


Periodic diagnostic examination 
of all record-units by temporary 
point-samples is far more impor- 
tant in the early stages of inten- 
sive management than either per- 
manent growth samples or the par- 





200 5 
1-++- (30) (.10) — —— 1+ — (.01) 
Ve 100 (5) (.04) 2 
Ve (30) (.10) 1 + (5) (.01) 
1-1-3—28 7 1.025 
Ss ] . bass 
3 1.05 
. a 
=— = 20 7C 
3 
= 651 ra 


= .13 (or 13 million cubic feet 
allowable cut in a 5-year period). 
Of course, board feet or basal area 
could be used instead of volume, 
if desired, and various components 





ticular formula used in computing 
allowable cut. Unfortunately, the 
need for quantitative diagnostic 
tallies covering all record-units 
once every m years does not appear 





730 


to be widely recognized, probably 
because the cost of such frequent 
coverage by conventional cruising 
is usually deemed prohibitive. 

Conventional cruises for valua- 
tion or sales purposes have ab- 
sorbed so much effort in the past 
that little manpower for silvicul- 
tural reconnaissance has been avail- 
able. However, the detailed and 
precise data once needed for valua- 
tion or sale are superfluous now 
that harvests are being marked in 
advance of advertisement and sold 
on the basis of actual sample tree 
measurement. Moreover, conven- 
tional cruises, despite their expense, 
usually fail to provide the facts 
needed for silvicultural prescrip- 
tion or for pinpointing operational 
priorities. 

This paper will not discuss the 
new and rapid technique for diag- 
nostie tally, since it has been de- 
scribed by the author elsewhere 
(1). Only 16 to 25 points (tallied 
on a single sheet) need be visited 
per record-unit (an operational 
area ranging from 40 to 1,000 acres 
in size with per-yanent, identifiable 
boundaries). Ordinarily, field and 
office work on a record-unit can be 
completed in a single day. The 
value of a diagnostic tally for es- 
timating need for TSI, thinning, 
and regeneration is obvious. Its 
value in preparing cutting budg- 
ets, locating record-units qualify- 
ing for a regeneration cut, and pre- 
scribing the class of trees to be 
marked in selected record-units 
seems to be somewhat less clearly 
understood. 

In a nutshell, the allowable cut 
for an m-year period should be 
taken from those record-units with 
a maximum volume in trees harbor- 
ing pathogens, trees likely to dic 
soon, trees crowding better trees, 





ete. Volume in merely slow-grow- 
ing or poor-quality trees on these 
record-units may or may not be 
harvested, depending on whether 
it is needed to make an operable 
eut, and whether there is other 
acreage better suited to or more 
in need of cutting. Certain classes 
of trees will be left where even- 
aged management is the goal, but 
taken where all-aged management 
is planned. The moment at which 
to start a cycle of regeneration 
euts in even-aged management de- 
pends on whether the entire forest 
appears able to supply a continu- 
ous flow of record-units for cutting 
without recourse to seriously im- 
mature timber. Areas to be regen- 
erated in even-aged management 
(subject to both volume and area 
control) may be intelligently se- 
lected by scanning all diagnostic 
tallies in the working circle. Bet- 
ter size-class distribution in all- 
aged management will be automatic 
where the heavier densities are al- 
located for cutting first. Unless 
the diagnostic tally can pinpoint 
actual record-units with enough 
near-static or silviculturally unde- 
sirable volume to nearly equal the 
ealeulated allowable cut, cutting 
should be reduced or deferred. Un- 
less the allowable cut is comprised 
of trees least desirable as future 
growing stock, the forest manager 
will not progress very rapidly to- 
ward his goal of improving the 
quality and quantity of his sus- 
tained-yield capacity. 

The salient gain from the speedy 
diagnostic technique is that every 
record-unit on a forest will be sys- 
tematically (but lightly) sampled 
every 5 to 10 years, at which time 
quantitative estimates of all silvi- 
cultural needs can be made so that 
relative priorities among areas can 
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be assessed and used in setting up 
both cutting budgets and expendi- 
ture budgets. It is easy when all 
the tallies are at hand to decide 
whether a certain type of cut in a 
certain record-unit would help or 
hinder attainment of such balance 
as might be desired in acreage or 
frequency of size-classes. Diagnos- 
tic tally volumes will usually be 
reasonably approximate, but more 
accurate estimates of cut volumes 
will be obtained from sample trees 
measured during actual marking, 
and it is these marked volumes that 
will actually be charged against 
the allowable cut. 

With allowable cut geared to 
growth, and with harvests guided 
by diagnostic tally to areas and 
tree classes silviculturally in need 
of cutting, the cutting budget be- 
comes a tool for favoring desirable 
growing stock and prescribing sil- 
vicultural measures as_ needed, 
rather than a mechanical clipping 
of increment on areas selected by 
rote. 
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A Study of Aspen-Balsam Fir Cutting Methods 


In Northern Wisconsin—Five-Year Results’ 


ON THE BASIS of present silvicul- 
tural knowledge and relative stum- 
page prices, a reasonable objective 
in managing the aspen-balsam fir 
type in the Lake States is conver- 
sion to the more permanent spruce- 
fir type. Not only is this the nat- 
ural trend of plant succession, but 
it usually makes economic sense, 
because the more tolerant spruce- 

*Much of the material in the introduce- 
tion and description of the study came 
directly from the work plan and estab- 
lishment report prepared by J. H. 
Stoeckeler, on file at the Lake States 
Forest Expt. Sta, 

*Stationed at Northern Lakes Forest 
Research Center, Wausau, Wis. 
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fir type contains the higher valued 
species. The proper timing of this 
conversion in relation to the age 
of the aspen and the best way to 
accomplish it—whether by a single 
cleareutting or a series of partial 
cuttings—have not yet been deter- 
mined. 

A. few basic facts about the spe- 
cies concerned can be used as 
guides. One limiting factor is the 
relatively low maximum rotation 
age for aspen. On medium sites 
this ranges from 30 to 45 years 
(11). Balsam fir may be held for 
a maximum rotation of 60 to 80 
years depending mainly upon site, 
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Fic. 1.—The stand before cutting, showing aspen over a fairly dense understory of 
balsam fir. 
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overhead competition, and stand 
density (2). 

Balsam also has the ability to 
persist under overhead competi- 
tion for many years, making good 
growth when released (7, 8). It 
is, however, more susceptible to 
decay when suppressed than when 
growing rapidly (9), and its abil- 
ity to respond to release seems to 
be more dependent on the absence 
of decay than on age (6). 

With these factors in mind, it 
is reasonable to assume that har- 
vesting the aspen overtopping bal- 
sam fir will be advantageous as 
soon as there is sufficient volume 
for a commercial cut even though 
it has not reached its maximum ro- 
tation age. Although many of the 
aspen trees will be unmerchant- 
able, this early cutting would be 
feasible if the smaller ones could 
be left to attain pulpwood size 
without reducing the growth of 
the balsam understory to any 
great extent. If the increase in 
value of the residual aspen is 
greater than the sum of the in- 
crease in costs due to a second cut- 
ting and any loss of value-growth 
sustained by the balsam under- 
story, then this early two-step re- 
moval should be preferred over a 
one-step removal at the same time 
or later. 

Evaluation of cutting methods 
in this type, as with any type, is 
complicated by entomological, 
pathological, and climatic factors. 
Where the understory trees are 
scattered they may suffer from 
sudden exposure, but in dense 
stands they will not be so suscep- 
tible to damage (7). Removal of 
the overstory will be advantageous 
if it increases the growth and vig- 
or of the understory trees, thus 
making them less susceptible to 
decay and budworm attack. Wind 
damage, however, could be a lim- 
iting factor because of the shal- 
low rooting habit of balsam and 
spruce. 
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In the spring of 1950, a test of 
cutting methods in the aspen-bal- 
sam fir type was installed on the 
Argonne Experimental Forest in 
northern Wisconsin. The plots re- 
ceived an initial harvest cut at 
that time and those that were not 
clearcut are scheduled for a final 
removal cut in 1960. This report 
summarizes the growth on these 
plots during the first five years 
after the initial cut and cites a 
few of the more outstanding eco- 
nomic features that will influence 
the forest manager in his choice 
of cutting methods. A more com- 
prehensive analysis, including more 
detailed economic evaluation, will 
be made after the remaining as- 
pen overstory has been removed. 

Description of the Study 

The study is located in a low- 
land area which originally sup- 
ported a stand of white pine, hem- 
lock, and cedar. A few of the large 
white pine were still standing at 
the time the study was begun. The 
topography is slightly undulating, 
with some well-drained knolls sur- 
rounded by low moist areas. Site 
conditions for aspen are from 
medium to good, the better sites 
occurring on the higher land. The 





-The stand after removal of all 


trees with three or Fie. 3.—The stand 
more 100-ineh bolts. 


average total age, based on stump 
counts of 114 trees, was 36 years. 
Total height was measured on 122 
dominant and codominant trees on 
the 25 plots included in this re- 
port; the average on individual 
plots varied from 45 to 69 feet. 
There was no significant difference 
between means when all plots in 
one treatment were averaged to- 
gether. Site index at age 50 (4) 
ranged from 68 to 72 feet by treat- 
ments and averaged 69 feet for all 
plots. 

The understory was composed 
chiefly of balsam fir (Abies bal- 
samea [L.] Mill.) from 15 to 35 
years old. A limited amount of 
black spruce (Picea mariana 
|Mill.} B.S.P.) oceurred in the 
low spots, and some white spruce 
(P. glauca |Moench] Voss) on the 
higher areas. These understory 
trees ranged up to 4 inches in di- 
ameter with many under 1 inch. 
Seattered large balsam fir, spruce, 
and white pine (Pinus strobus I.) 
comprised the remainder of the 
stand, with white-cedar (Thuja 
occidentalis L.), red maple (Acer 
rubrum L.), pin cherry (Prunus 
pensylvanica L.f.), sugar maple 
(Acer saccharum Marsh.), and 
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after removal of all trees with two or 


hemlock (Tsuga canadensis {L.| 
Carr.) occurring incidentally. Fig- 
ure 1 shows a representative area 
before any cutting took place. 

Merchantable volumes of aspen 
and paper birch were uniform by 
treatments ranging from 10.6 to 
11.5 cords per acre and averaging 
11.0 cords. Most of the understory 
trees were seedlings or saplings 
not yet merchantable. 

Total basal area of all trees 1.6 
inches d.b.h. and over ranged from 
79 to 125 square feet per acre on 
individual plots, with an average 
of 99 square feet. Aspen and paper 
birch basal area was from 60 to 
95 square feet, averaging 74; and 
balsam fir plus spruce basal area 
varied from 8 to 43 square feet, 
averaging 24. The basal area of 
balsam fir and spruce varied from 
9.8 to 39.1 percent by individual 
plots and averaged from 22.4 to 
29.2 by treatments. Aspen and 
birch, then, averaged approximate- 
ly three-quarters of the total ba- 
sal area. 

A description of the treatments 
used follows: 

Check: No treatments. 

Clearcut: All aspen and birch 
removed, regardless of diameter. 
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Cut from below: A light thin- 
ning from below which removed 
about 10 percent of the merchant- 
able volume, mostly in 1-stick 
trees. No trees having, less than 1 
pulpwood stick, and very few 2- 
stick trees; were cut. Remaining 
aspen and birch is to be cut in 
1960. 

Cut from above: All aspen and 
birch having three or more pulp- 
wood sticks were cut. Remaining 
aspen and birch is to be cut in 
1960. 

Commercial clearcut: All aspen 
and birch having two or more pulp- 
wood sticks were cut. Remaining 
aspen and birch are to be cut in 
1960 if operable volume is reached. 

To be clearcut, 1960: All aspen 
and birch to be removed in 1960, 
regardless of diameter. 

The study area was divided in- 
to five replication blocks, four of 
which are fairly compact. The 
fifth block was broken into three 
separate areas so that it would be 
more homogeneous before the ini- 
tial cut. Six plots, one for each 
treatment, laid out within 
each replication block. The plots 


were 2.5 chains square (% acre). 


were 


Treatments were assigned at ran- 
dom to plots within blocks. Growth 
and cut data were taken on 1/10- 
acre circular plots located at or 
near the center of each square plot. 
Time Required for Cutting 
and the Residual Stand 


The initial cut was made by a 






































































commercial operator during the 
spring of 1950. This operator cut 
only trees that he considered mer- 
chantable. On the plots cut from 
below, and on the clearcut plots, 


some marginal and unmerchant- 
able material was removed after 


the main cutting operation. 

Cutting, peeling, and swamping 
time was high for all treatments 
compared to the time required in 
pure stands (7). This was due 
partly to the low volume per acre 
harvested, and partly to the pres- 
ence of a dense understory which 
hampered the movements of the 
cutters. Cutting from below re- 
quired 9.3 man-hours per cord for 
cutting, peeling, and swamping, 
compared to 5.0 and 5.5 man-hours 
per cord for the commercial clear- 
cutting and cutting from above 
respectively. Not only was less vol- 
ume removed in the cut from be- 
low, but the sticks harvested were 
of much smaller average size. On 
the plots which were completely 
clearcut, time required to remove 
unmerchantable material brought 
the total requirement per cord to 
7.1 manhours, making the cost per 
cord of salable material high for 
this type of cutting also. 

Figure 2 shows a plot after re- 
moval of all trees with three or 
more 100-inch bolts. Note that the 
stand appears to be reasonably 
fully stocked with good aspen even 
though 65 percent of the merchant- 
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able volume has been cut. Figure 
3 shows a plot which received a 
commercial clearcutting. This 
treatment, which removed 93 per- 
cent of the merchantable volume, 
left only a few overstory aspen 
trees of poor crown development. 
These photographs illustrate the 
‘middle range of cutting methods 
tested. Complete clearcutting left 
no overstory, and cutting from be- 
low removed very little of the 
overstory. 


Five-Year Growth 

Five years after the initial har- 
vesting operation, the growth plots 
were remeasured to determine the 
effect of the various treatments. 
To evaluate these treatments, it is 
necessary to discuss the effects on 
the two separate components of 
the stand, and to have these com- 
ponents well defined. For clarity, 
the aspen, paper birch, and other 
hardwoods are referred to as the 
overstory, and the spruce, balsam 
fir, and other conifiers are consid- 
ered the understory. Some individ- 
ual trees are incorrectly classified 
on this basis, but the separation 
between overstory and understory 
is generally along these species 
lines. 

Differences in total production 
of merchantable volume in the 
overstory to 1955, as shown in Fig- 
ure 4, have an apparent trend 
which is clearly related to the per- 
centage of volume cut in 1950. 
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Cordwood volume is for aspen and birch trees over 4.5 inches 


d.b.h. to a 4-inch minimum top. Cubic-foot volume is for bal- 
sam fir and spruce trees over 1.5 inches d.b.h. 





sam fir. 


Fig. 5.— Average 5-year diameter growth of understory bal- 








The heavier cuttings from above 
which removed more than 50 per- 
cent of merchantable volume have 
decreased total production, while 
the light thinning from below has 
apparently increased the total pro- 
duction slightly. The differences 
between treatments are not statis- 
tically significant, but the reduc- 
tion in total yield on the plots that 
were cut from above is consistent 
with previous investigation. Hein- 
selman (3), working with medium- 
site aspen, found that early par- 
tial cutting in the upper crown 
classes, which removed less than 
50 percent of the stand, reduced 
total yield by 2.9 cords over a 42- 
year rotation. It is logical to ex- 
pect that this effect would be even 
more pronounced by heavier cut- 
tings. ; 
In contrast, the total production 
of the understory in terms of total 
eubie feet in trees 1.6 inches and 
up (Fig. 4), has increased as the 
volume removed from the over- 
story increased. The mean eubic- 
foot volumes of the understory for 
each treatment were not signifi- 
cantly different in 1950 before cut- 
ting, but by 1955 the mean vol- 
umes for all treatments except the 
eut from below were significantly 
higher than on the uncut plots. 
As a further measure of the ef- 
fect of each method of cutting up- 
on the understory, the diameter 
growth of the balsam fir was anal- 
yzed. These data are shown in Fig- 
ure 5. Below the 2-inch diameter 
class the means shown on this 
graph are based on approximately 
eight trees on each plot or about 
40 trees for each treatment. For 
the 2-inch class and above, the 
data are based on all the trees on 
the growth plots. The same gen- 
eral relationship appears in these 
data as for cubic-foot volume. One 
exception is the cut from above, 
which fell below the commercial 
clearcut in all but the 2-inch class. 
This apparent discrepancy between 
diameter growth and volume 
growth may be explained by the 
larger number of trees on the plots 
eut from above (614 per acre as 
compared to 494 per acre on the 
plots which sustained a commer- 
cial clearcut) and by the super- 





ior height growth of the trees on 
the plots cut from above. Height 
growth of sample trees in the un- 
derstory was analyzed, but trends 
and relationships exhibited were 
not clear enough to have much 
bearing on the overall evaluation. 

A further discrepancy in Fig- 
ure 5 appears below the 2-inch di- 
ameter class. Apparently these 
smaller trees are being suppressed 
by overtopping balsam and spruce 
as much as by the higher over- 
story of aspen, so that their re- 
sponse to cutting in the overstory 
is not so definite as is the response 
of the larger trees. 

The overall result of these op- 
posing effects upon overstory and 
understory has been very small 
differences in total cubic-foot pro- 
duction of the entire stand. The 
heavier cuttings, which reduced 
the total yield of aspen, have stim- 
ulated the growth of the under- 
story enough to nearly make up 
for this reduction. The total yield 
of the entire stand will therefore 
not be greatly reduced by early 
cutting, as long as the understory 
itself is dense enough to occupy 
the site. The effect of the heavier 
euttings has been to shift the 
growth from merchantable over- 
story trees to the nonmerchantable 
understory trees. 

No substantial mortality losses 
have occurred since 1950 in either 
the understory or the overstory. 
Hypoxylon canker infection was 
present in the stand at that time 
but did not increase significantly 
after cutting.2 The incidence of 
other diseases and of insect attacks 
has been of no importance. 

Since spruce-fir stands have 
been shown to be susceptible to 
wind damage after partial cutting 
(5), this factor will have a bear- 
ing on the management of the as- 
pen-balsam type. However, this 
study will furnish no information 
on the effect of cutting methods 
on wind damage, because of the 
small size and arrangement of the 
plots. It is possible that wind 
will not be a limiting factor until 
the understory is thinned, but the 
more promising cutting methods 


*Sample trees were examined for hy- 
poxylon infection in 1950 and 1955. 
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must be tried on larger areas be- 
fore a positive statement can be 
made. 

Discussion 


The objectives of the owner will 
have large influence on manage- 
ment practice in the aspen-balsam 
type. Early cutting of the aspen 
and birch is likely to reduce the 
total production from the over- 
story, unless the cutting is done 
as a thinning from below. On the 
other hand, the understory will 
benefit from any degree of release, 
up to and including complete re- 
moval of the overstory. 

At the present time, the market 
value of balsam fir pulpwood sub- 
stantially exceeds the value of as- 
pen pulpwoed. Latest price quota- 
tions available show rough balsam 
fir pulpwood at the mill bringing 
from $6 to $12.50 per cord more 
than rough aspen (10). For the 
owner whose principal interest is 
maximum return from his land, 
early release of the balsam under- 
story such as resulted from the 
commercial clearcut would appear 
to be the most logical course of 
action, even at the expense of re- 
duced production from the over- 
story. 

Complete removal of all over- 
story trees will stimulate the un- 
derstory to maximum growth, but 
its economic justification is ques- 
tionable. The data are as yet in- 
sufficient for an accurate compar- 
ison between this complete remov- 
al of the overstory and removal of 
only merchantable trees. Prelimi- 
nary results, however, indicate that 
any return attributable to the re- 
moval of nonmerchantable aspen 
is too far in the future to justify 
the extra cost and the subsequent 
loss of growth in the overstory 
that would inevitably result. 

Pulpwood operators have found 
that the break-even point in aspen, 
at which conversion costs are just 
returned, generally occurs between 
the 1-stick and 2-stick trees. Cut- 
ting to this point is exemplified in 
the study by the commercial clear- 
cutting treatment, which removed 
all trees in the overstory that were 
considered by the operator to be 
merchantable. It resulted in a sig- 
nificant increase in understory 
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Fig. 6.—All trees having two or more 100-inch bolts were re- 
moved from this stand seven years earlier. 


growth, and, if growth of the over- 
story during the past five years 
can be projected for the next five 
years, there will be sufficient vol- 
ume for an operable cut in 1960. 
This cut will probably be of rath- 
er low quality, but it will furnish 
an opportunity for some thinning 
in the understory. Figure 6 shows 
a plot in the winter of 1958 from 
which all 2-stick and larger trees 
were removed in 1950. 

The paper mill owner who de- 
pends upon aspen for his main 
source of raw material will pror- 
ably not want to reduce the poten- 
tial production of this species by 
an early removal cut. There is lit- 
tle he can afford to do, however, 
to halt the natural successional 
trend, so that the next generation 
will undoubtedly be largely bal- 
sam fir. He might attempt to in- 
crease the total production of as- 
pen during the present generation 
by thinning the overstory from 
below. The costs of such a thin- 
ning operation are usually high 
because of the small volume per 
acre of relatively small material 
removed. Whether this high cost 
will be offset in the final harvest 
cannot yet be predicted from the 








results of this study. An alterna- 
tive, however, is to thin the stand 
from above, removing more vol- 
ume of larger material. Total pro- 
duction of merchantable volume 
appears to be only slightly re- 
duced by this type of cutting, and 
in this study it has effected nearly 
as much understory release as the 
commercial clearcut. At the same 
time, the harvesting costs for such 
an operation were not much high- 
er than for commercial clearcut- 
ting—5.0 man-hours per cord for 
the latter compared to 5.5 man- 
hours per cord for cutting from 
above. This procedure appears to 
have much to recommend it, es- 
pecially for the owner interested 
in maintaining a high yield of as- 
pen and birch, and releasing the 
understory trees before it is too 
late foe them to respond satisfac- 
torily. Figure 7 shows a plot in 
the winter of 1958 from which all 
3-stick and larger trees were re- 
moved in 1950. 

It should be understood that the 
stand in which this study is locat- 
ed is not typical of all areas that 
have aspen and birch over balsam 
fir and spruce. The understory in 
aspen-balsam fir stands will range 





Fic. 7.—All trees having three or more 100-inch bolts were 
removed from this stand seven years earlier. 


from a few scattered trees up to 
the dense understory typified by 
this study. The recommendations 
made in this report must be modi- 
fied to meet these varying condi- 
tions. It is obvious that the con- 
version of aspen and birch on 
some sites will require more than 
two cuttings. In fact, it may be 
that aspen and birch will be the 
main components of the next stand 
on some areas, and natural conver- 
sion will be a gradual process in- 
volving several harvest cuttings. 
The same principles, however, ap- 
ply to any of these stands where 
balsam fir is the main understory 
tree; that is, balsam fir will re- 
spond vigorously to release. Since 
it is more susceptible to decay 
when suppressed than when grow- 
ing rapidly, the small trees should 
be released as soon as practicable. 
It is seldom necessary or desirable 
to remove all overstory trees 
whether merchantable or not, but 
the loss of some growth in the 
overstory, occasioned by cutting 
before rotation age is reached, is 
usually justified. 


Summary 
During the spring of 1950 a 








study, designed to evaluate vari- 
ous methods of cutting in aspen 
stands with balsam fir understor- 
ies, was installed in northern Wis- 
consin. The stand selected had an 
overstory of aspen and paper birch 
averaging 36 years of age, and a 
balsam fir, white spruce, and black 
spruce understory that varied 
from 15 to 35 years of age. The 
overstory, mostly aspen, made up 
approximately three-quarters of the 
total basal area prior to the initial 
eut. 

Four treatments and a control 
were replicated five times using 
0.625-acre square plots. The treat- 
ments were: (1) a complete re- 
moval of all aspen and birch, (2) 
removal of all aspen and _ birch 
with two or more pulpwood sticks, 
(3) removal ‘of all aspen and birch 
with three or more pulpwood 
sticks, and (4) removal of mostly 
1-stick aspen and birch with ocea- 
sional 2-stick trees. For simplicity 
of presentation, these are referred 
to in this report as: (1) clearcut, 
(2) commercial cleareut, (3) cut 
from above, and (4) eut from be- 
low. In addition, a series of plots 
were set up to be cleareut in 1960. 

Final evaluation of the study is 
not attempted in this report; how- 
ever some results have been ob- 
tained which allow preliminary 
appraisal of the cutting methods 
studied. 

Commercial clearcutting—Com- 
mercial clearcutting increased the 
growth rate of the understory 
trees, although the stimulation was 
not as sharp as that of complete 
Growth in the residual 
overstory, however, will make pos- 
sible an operable cut in the near 


release. 





future. The presence of this re- 
sidual aspen will make it possible 
to combine an early thinning in the 
understory with a commercial op- 
eration. For this reason it is to be 
preferred over complete clearcut- 
ting. 

Cutting from above.—Cutting 
from above was nearly as effective 
as commercial clearcutting in re- 
leasing the understory, yet it did 
not reduce the total production of 
merchantable volume as much as 
commercial clearcutting. Although 
the largest trees were cut, the re- 
sidual overstory has grown well, 
and there will be ample volume for 
a second cut when it seems most 
advantageous. This treatment ap- 
pears to be achieving the objective 
of maximum early understory re- 
lease consistent with minimum re- 
duction of total yield from the 
overstory. 

Cutting from below. — Cutting 
from below did not remove enough 
of the overstory to effectively re- 
lease the balsam fir, and harvest- 
ing costs for the initial eut were 
much higher than for other cuts 
which removed only merchantable 
trees. For these reasons, it cannot 
be recommended as sound manage- 
ment procedure in the aspen-bal- 
sam type. 

Complete  clearcutting. — Com- 
plete removal of the overstory re- 
sulted in the greatest stimulus to 
the understory. However, when 
the extra cost of removing mar- 
ginal and unmerchantable trees 
and the loss of growth on these 
trees are balanced against the ad- 
ditional understory growth, it is 
doubtful that this complete release 
is feasible. 
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Soil Temperatures During Burning Related 
to Postfire Seedbeds on Woodland Range 


AFTER WOODLAND RANGE is burned, 
land managers need some way to 
recognize the suitability of the 
postfire seedbed for artificial seed- 
ing. Seedbed conditions are likely 
to vary widely because of varia- 
tions in fuel and burning condi- 
tions. Where sufficient fuel is 
burned and the soil surface be- 
comes hot enough to kill seeds of 
plants that would compete with 
sown forage species, sowing will 
have a good chance of success. 
Where there is little fuel or it is 
not consumed by a hot fire and 
seeds of competing plants are not 
killed, artificial seeding will be a 
waste of money. 

Range managers have learned 
that brush burns which leave a con- 
spicuous whitish ash over most of 
the burned area usually destroy 
most seed of competing plants. 
But the ash may disappear by the 
time of sowing. Or it may cover 
only part of the ground surface. 

To provide a wider range of cri- 
teria than the presence or absence 
of white ash, we classified seedbeds 
in four groups by the appearance 
of the soil surface after burning. 
One is the grass-burn seedbed, 
which is found where fire burned 
through grassy openings. The oth- 
er three are brush-burn seedbeds, 
defined as follows: 

Black-ash, where leaf litter was 


thoroughly charred but not 
consumed. 

Bare-soil, where litter was con- 
sumed. 


White-ash, where heavy pieces of 
wood were consumed. 

Then we measured soil tempera- 
ture during burning of various 
fuels on woodland range in the 
Sierra Nevada foothills. By relat- 

"Maintained at Berkeley, California, 
by the Forest Service, U. S. Department 
of Agriculture, in cooperation with the 
University of California. 

Mr. Bentley is range conservationist 


and Mr. Fenner is former range conser- 
vationist at the station. 





ing the temperatures to postfire | 


seedbed classes, we were able to 
redefine the seedbed classes and set 
up eriteria which should be widely 
useful. 


Methods 


The test was conducted in a con- 
trolled burn at the San Joaquin 
Experimental Range in September 
1952. The 200-acre burn was in 
open woodland type with inter- 
spersed thickets of trees and 
shrubs. Some of the shrubs had 
been smashed with a bulldozer in 
preparation for burning. The her- 
baceous cover in the openings was 
composed of annual plants. 

Records of soil temperatures dur- 
ing burning were made at 19 loca- 
tions inside the fire perimeter. The 
locations were selected to include 
the range of fuels which typically 
occur within the woodland type. 
At each two or more pyrometer 
records were made. 

A total of 20 records was ob- 
tained under the fuels found in 
grassy openings between brush 
thickets. These light fuels varied 
from thin to thick stands of grasses 
and forbs. Most of the litter on the 
soil surface was from herbaceous 
plants, but leaves from trees or 
shrubs were included at some sta- 
tions. 

A total of 24 records was ob- 
tained under fuels found within 
stands of trees and shrubs. These 
fuels varied greatly in quantity, 
from small shrubs to heavy logs. 
At some stations the shrubs were 
upright, at others they had been 
smashed flat. There was a layer of 
leaf litter at most stations. 

The soil pyrometer used in this 
test? was designed by Fenner to 


“Fenner, R. L., and J. R. Bentley. A 
simple fusion pyrometer for measuring 
maximum soil temperatures during wild- 
land fires. (Manuscript submitted to For- 
est Science.) 
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J. R. Bentley 
and R. L. Fenner 


California Forest and Range Experiment 
Station, Forest Service, 
U. S. Department of Agriculture’ 


record the maximum depth at which 
any one of 10 specific temperatures 
occurred within the surface litter 
and upper 2 to 3 inches of mineral 
soil. The pyrometer consisted of a 
very thin mica plate, 2 inches wide 
and 3 inches high, on which 10 dif- 
ferent fusible compounds had been 
painted, each in a single vertical 
strip. The specific melting points 
for the different compounds, in de- 
grees Fahrenheit were: 150, 200, 
250, 350, 450, 550, 650, 750, 950, 
and 1,150. The face of the mica 
sheet, on which the strips were 
painted, was covered with a thin 
piece of asbestos paper. The pyrom- 
eter was inserted into the ground 
with a special tool so that the back 
of the mica sheet was packed tightly 
against an undisturbed soil profile. 
The top of the sheet was placed ap- 
proximately flush with the surface 
of the litter layer, or flush with the 
mineral soil surface if there was no 
litter. 

Physical appearance of the area 
surrounding each pyrometer sta- 
tion was described and photo- 
graphed before and after the fire, 
and any factors which might influ- 
ence the temperature of the soil 
during burning were noted. After 
the fire, a 1-foot-square quadrat 
surrounding the pyrometer was 
classified according to seedbed con- 
dition. Before each pyrometer was 
removed from the soil, the level of 
the mineral soil surface was marked 
as closely as possible on the mica 
plate. The maximum depth below 
mineral soil at which each of the 
10 temperatures had been recorded, 
as indicated by melting of the 
fusible compounds, was measured 
on each mica plate. In January 
1953, notes were made on germina- 
tion of herbaceous plants in the 
square-foot quadrats at each py- 
rometer station. 
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Results 


The temperatures recorded at 
specific depths have been summa- 
rized in graphic form for grass- 
burn seedbeds (Fig. 1) and for 
brush-burn seedbeds (Fig. 2). 

The characteristic penetration of 
heat during burning is shown for 
each seedbed class as a curve which 
cuts through the median tempera- 
ture interval recorded at each spe- 
cific depth in the litter and in min- 
eral soil. At any depth the tem- 
perature was recorded within an 
interval of either 50° or 100°F. 
For example, the interval was 150- 
200°F.. at a given depth if the 150° 
compound was melted and the 200° 
compound was not melted at that 
depth. Or, if the 350° compound 
melted and the 450° compound did 
not, the interval was 350°-450° F. 
The median interval at a specific 
depth for a seedbed class was the 
interval having approximately an 
equal number of records above and 
below it. In most cases, the median 
was also the interval containing the 





greatest number of individual ree- 
ords. 

The extreme limits of tempera- 
ture recorded at each depth are 
also shown in the graphs for grass- 
burn seedbeds and for brush-burn 
seedbeds. In most cases, the ex- 
tremes represent records from only 
one or two of the pyrometer sta- 
tions within the seedbed class. 


Grass-burn seedbeds.—The grass- 
burn seedbed was recognized by 
the black, charred remnants of 
plants left on the ground after fire 
had swept through light herba- 
ceous fuels. There was a light dust- 
ing of greyish ash from incinerated 
herbage visible immediately after 
the fire but this soon disappeared. 
The dead annual plants usually 
were burned to about a 14-inch 
stubble. A thin layer of uncharred 
herbaceous litter on the soil sur- 
face often remained after the fire. 

The fire travelled fast in these 
light fuels and did not consume all 
the litter. Consequently tempera- 
tures measured during the fire 
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were relatively low at and below 
the soil surface. Where the prefire 
litter was thin, temperatures at the 
mineral soil surface were typically 
in the 200°-250° interval; at 1 out 
of 14 stations the temperature was 
greater than 250° and at 3 stations 
it was less than 200°. A tempera- 
ture in the 200°-250° interval was 
recorded slightly into mineral soil 
at only 3 stations; at 7 stations the 
temperature in the mineral soil was 
in the 150°-200° interval, and at 
the other 4 stations it was less than 
150°. 

Where litter was deeper than 0.4 
inch, temperatures greater than 
200° occurred only in the upper 
part of the litter. At 5 out of 6 
stations the temperature was less 
than 150° at the mineral soil sur- 
face. 

From laboratory studies, Samp- 
son® reported that most dry seeds 


*Sampson, Arthur W. Plant succession 
on burned chaparral lands in northern 
California. Bul. 685, March 1944, Univ. 
of Calif., Berkeley, Calif. 1944. 
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Fig. 1—Heat penetration during burning 


litter was greater than 0.4 inch and less than 0.4 inch. Heavy 
lines indicate median temperatures and light lines are extremes 


that were recorded. 
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Fig. 2.—Heat penetration during burning of brush fuel for 
three postfire seedbeds: black ash, bare soil and white ash. 
Heavy lines indicate median temperatures and light lines indi- 


cate extremes within which most records fell. 
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will be killed by 5 minutes expo- 
sure to temperatures of 250° to 
300°F. This temperature interval 
was recorded at the mineral soil 
surface at only 1 pyrometer station 
in a grass-burn. Also, the heat was 
of short duration in the grass-burn. 
Measurements with thermocouples‘ 
would indicate that maximum soil 
temperatures during burning of 
grass are held for considerably less 
than 5 minutes. Assuming that 
temperatures of 250° to 300° are 
required to kill most seed under 
field conditions, a grass fire would 
have little effect on the survival of 
seed located at the mineral soil line 
or in the mineral soil. 

The pyrometer records indicated, 
however, that seed located in the 
upper part of the litter and seed 
still on the stalks would be de- 
stroyed in a grass-burn. Seed in 
the upper litter would be charred 
by temperatures above 350°, and 
seed above the litter would be sub- 
jected to even higher temperatures. 
Grass seeds apparently are more 
apt to be damaged by fire than are 
seeds of many forbs. Repeated ob- 
servations made during the first 
year after a grass burn on foothill 
range show a reduction in density 
of grass and a dominance of filaree, 
the seed of which is buried in the 
soil where lethal heat does not pene- 
trate. A fire soon after maturity 
and drying of grass, before seed 
has shattered or while it is still on 
top of the litter, would have the 
greatest effect in reducing stands 
of annual grasses. 

Although numbers of plants were 
reduced, sufficient herbaceous plants 
were established to produce a thick 
stand during the year following a 
grass fire on foothill annual-plant 
range. Observations at the pyrom- 
eter stations in January 1953 


_ Showed 100 to 500 seedlings per 


square foot in the grass-burn. This 
is a marked reduction from the 
usual number on unburned grass- 
land but is still more than ade- 
quate. The greatest foliar density 
of seedlings occurred in the quad- 
rats with a thick pre-fire litter. 


‘Craddock, George W. The successional 
influence of fire in the chaparral type. 
Masters thesis, Univ. of Calif., Berkeley, 
Calif. 1927. 





We can conclude that grass burns 
are poor seedbeds for broadcast 
sowing of introduced forage spe- 
cies because of excessive competi- 
tion from surviving resident an- 
nuals and because there is no mel- 
low soil to cover the seed. 

Brush-burn seedbeds—In con- 
trast, temperatures sufficiently high 
to kill dry seed were recorded at 
the soil surface and into the min- 
eral soil where brush burned. The 
characteristic depth of heat pene- 
tration, however, was distinctly 
different for black-ash, bare-soil, 
and white-ash seedbeds (Fig. 2). 

A wide range of soil tempera- 
tures during burning was recorded 
in mineral soil within brush-burns. 
Most of the records for a seedbed 
class fell within its range as shown 
in Figure 2, with a transition oc- 
curring from the lightest to the 
hottest burn. The recorded tem- 
peratures at several pyrometer sta- 
tions, however, were outside of the 
expected range. 

1. Black-ash seedbed. A black- 
ash seedbed was recognized by a 
eover of charred leaf litter and 
was so named because of common 
use by ranchers. It occurs where 
heat radiated from burning brush 
has not been sufficient for incinera- 
tion of the poorly aerated litter 
fuel. Some greyish ash, from burn- 
ing part of the litter and brush 
twigs, was present immediately 
after the fire but soon became in- 
conspicuous. 

Temperatures considered suffi- 
cient to kill dry seed were record- 
ed near the soil surface at most 
pyrometer stations in the black- 
ash. Temperatures at the soil sur- 
face were above 350° at 7 of the 10 
stations on this class of seedbed. 
For 6 stations at a depth of 0.3- 
inch in mineral soil, the tempera- 
ture was above 250°. At 3 stations 
which were classed as_black-ash 
seedbed because some charred ma- 
terial remained on the soil surface, 
the recorded temperatures at all 
depths were greater than expected. 
The depth of charring of organic 
matter in the soil indicated that 
the stations would have been bet- 
ter classed with the bare-soil seed- 
beds. 
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As would be expected from the 
variations in heat penetration re- 
corded in black-ash seedbeds, es- 
tablishment of herbaceous plants 
the year after the fire was also var- 
iable. In January 1953 there were 
no plants in the 3 quadrats located 
at the pyrometer stations where 
temperatures had been above the 
expected range. In 2 other quad- 
rats there were 6 to 10 plants per 
square foot. In each of the other 
5 quadrats there were 35 to 82 
plants. At 3 of these 5 stations 
most of the plants were from seed 
buried at depths of 0.5 to 1.0 inch, 
below the depth at which killing 
temperatures were recorded. Some 
of the herbaceous plants found on 
black-ash seedbeds may have grown 
from seed moved in from adjoin- 
ing grass burn. Pyrometer stations 
were often within 1 or 2 feet of a 
grass burn because black-ash seed- 
beds occurred at the periphery of 
individual shrubs consumed dur- 
ing the fire. 

Because the stand of competing 
resident plants is typically thin 
and spotty, the black-ash seedbeds 
are fair for broadcast sowing of 
introduced forage species, particu- 
larly aggressive annuals. Sowing 
promotes heavier herbage produc- 
tion the first year and increases 
competition with new brush seed- 
lings, which often are numerous 
on seedbeds of this sort. But, a 
good stand of annual species will 
be established naturally within 2 
or 3 years even if the areas are 
left unsown. This natural cover us- 
ually is sufficiently dense and con- 
tinuous for a satisfactory reburn 
to kill brush seedlings. 

2. Bare-soil seedbeds. Bare-soil 
seedbeds occurred where the fire 
had been sufficiently hot to con- 
sume the leaf litter and fine woody 
material on the ground surface. 
Some charred material commonly 
remained but it was very sparse. 

Immediately after the fire the 
ash from incinerated litter and 
sticks is generally rather conspicu- 
ous, but most of it may soon disap- 
pear. At the time of sowing there- 
fore this kind of seedbed has a 
barren soil aspect. 
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Temperatures above 250°, the 
lower limit for killing dry seeds, 
were recorded to a depth of at 
least 0.3 inch at each of the 11 py- 
rometer stations in this seedbed 
At 3 stations this was the 
limit of heat penetration; the rec- 
ords fell just inside the range ex- 
instead of 
bare-soil seedbeds. At the other 8 
stations the temperature was above 
550° at 0.3-inch depth, and 250° 
was recorded to a depth of 1.0 to 
2.0 inches. At these 8 stations, 
temperatures above 350° were re- 
corded to a depth of 0.5 to 1.0 inch 
or deeper. This temperature range 
was sufficiently high for charring 
of the organic material within the 
mineral soil layer. The presence of 
this definite layer of blackish 
charred soil 0.5- to 1.0-inch deep 
proved to be a typical characteris- 


class. 


pected for black-ash 


tie of the bare-soil seedbed. 

The highest temperatures record- 
ed at different depths fell within 
or only slightly above the range 
indicated for bare-soil seedbeds in 
Figure 2. Where temperatures 
were above 709° in the mineral 
soil, there apparently was insuffi- 
cient oxygen for complete combus- 
tion of the organic material except 
at the soil surface. 

As would be expected from the 
usual high temperatures at the soil 
surface and in the mineral soil, few 
herbaceous plants were established 
on the quadrats classified as bare- 
soil seedbeds. In January 1953 
there were no herbaceous plant 
seedlings on 4 of the 11 quadrats. 
On 2 quadrats there were 7 and 11 
which came from seed 
buried below 1-inch depth, in a 
zone where temperatures were not 
sufficient to kill the seed. On each 
of the other 5 quadrats there were 
from 3 to 18 seedlings, mainly 
forbs. The source of seed on these 
quadrats was not determined. 
Some of the seed may have been 
deeply buried; the remainder may 
have come from outside sources or 
from portions of quadrats where 
heat did not penetrate because of 
rodent disturbance before the fire. 

The bare-soil class is an excel- 
lent seedbed for broadcast sowing 
of introduced forage species, both 


seedlings 


perennials and annuals. The soil 
surface is loose and mellow for cov- 
ering the broadcast seed, and there 
will be little competition during 
the first year from the thin stand 
of resident annuals. Without arti- 
ficial sowing, several years may be 
required for establishment of a 
continuous stand of herbaceous 
plants. 

3. White-ash seedbed. White-ash 
seedbeds were recognized by a lay- 
er of fluffy ash large 
branches or stems of trees 


where 
main 
or shrubs had been consumed by 
fire. This layer of ash may be 
somewhat compacted at the time 
of sowing and much of it may dis- 
appear, but the outline of the orig- 
inal location ean still be seen. The 
white-ash seedbed, as here defined, 
is ordinarily very limited in total 
area on a brush burn at the time 
of sowing. It is most extensive 
where dense stands of heavy brush 
have been burned to stubs. 

Only three pyrometer stations 
were located on white-ash seedbeds 
where large smashed shrubs or old 
dry logs were consumed during 
the fire. At each station tempera- 
tures sufficient to destroy all seed 
were recorded to the full depth of 
the pyrometer. The range in re- 
corded temperatures was approxi- 
mately the same as shown for this 
seedbed class in Figure 2. 

A characteristic of this seedbed 
is the complete incineration of or- 
ganic matter in the upper mineral 
soil to a depth of at least 0.25 to 
0.5 inch. Temperatures were above 
650°, and at one station above 1,- 
150°, within this zone. Apparent- 
ly the source of heat exists long 
enough for incineration even 
though oxygen supply in the soil 
is at a low level. Temperatures in 
the incinerated zone are sufficient 
to alter the collodial structure of 
the soil. Incineration into the soil 
is recognized by a layer of light 
colored, usually reddish, soil. This 
is underlain by a dark layer where 
the organic matter has been only 
charred. 

Grass seedlings were found in 
January on two of the three quad- 
‘ats on white-ash, but these plants 
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definitely were from surface seed 
which had moved onto the quad- 
rats after the fire. Because of the 
naturally barren condition, spots 
of white-ash seedbed should be ar- 
tificially revegetated along with 
bare-soil seedbed which makes up 
most of the area on a hot burn. 


Summary and Discussion 
Simple fusion pyrometers proved 
satisfactory for measuring soil tem- 
peratures during burning of dif- 
ferent fuel types on woodland 
range. Variations in temperatures 
between pyrometer stations, how- 

ever, emphasize the need for a 

large number of individual meas- 

urements. This information is re- 
quired for full understanding of 
the effects of burning on plant 
succession. More field records are 
also needed as a basis for design- 
ing laboratory techniques to stim- 
ulate soil-temperature conditions 
which actually oceur within burns. 

Postfire seedbed classes as pre- 
viously defined from appearance 
of the soil surface after burning 
were shown to be closely related 
to soil temperatures during burn- 
ing. Each class had a character- 
istie pattern of heat penetration 
into the soil. This study indicates, 
however, that depth of charring 
and incineration within the min- 
eral soil are better criteria than 
soil-surface appearance in classifi- 
cation of seedbeds. A suggested 
classification for brush burns is as 
follows: 

SURFACE-CHAR SEEDBED. Charring 
extends slightly into mineral 
soil. Usually there is a thin cov- 
er of charred leaf litter on the 
surface. 

Som-CHAR SEEDBED. Charring ex- 
tends 0.5 to 1.0 inch or deeper 
into mineral soil. Most or all of 
litter is incinerated, giving an 
appearance of bare soil after 
the light ash disappears. 

SoIL-INCINERATION SEEDBED. A light- 
ish incinerated zone extends 0.25 
to 0.5 inch or much deeper into 
mineral soil, with a charred zone 
below. A layer of ash is on the 
soil surface. 
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Composite Aerial Volume Table for 
Southern Pines and Hardwoods’ 


AERIAL PHOTOGRAPHS are common- 
ly used by southern foresters for 
mapping types, measuring areas, 
and organizing ground inventories. 
Opportunities for estimating tim- 
ber volumes directly from aerial 
photographs are restricted, how- 
ever. Because the 1:20,000 pan- 
chromatic photographs ordinarily 
available offer minimal tonal con- 
trast between pines and hardwoods 
such species groups are not easily 
separated for making photo meas- 
urements. 

This study was undertaken to 
construct and test a composite 
aerial volume table that could be 
used independently of species. Field 
work was organized so that data 
for future regional tables might be 
collected on the Southern Forest 
Survey.” 

Itawamba County, in northeast 
Mississippi, was selected as_ the 
study area because the predomi- 
nant forest cover is a mixture of 
shortleaf-loblolly pines and upland 
hardwoods. Fifty l-acre circular 
photo-plots, distributed throughout 
the county, were located on stereo- 
pairs of 1:20,000 USDA panchro- 
matie photographs taken during 
the growing season. Each plot was 
visited in the field and the gross 
cubie volume determined by point- 
sampling.? To sample all stand econ- 
ditions within the acre and allow 
for possible non-coincidence of 
photo and field locations, tree tallies 
were made at the plot center and 
at four satellite points 80 feet 
away. Stand volume per acre on 
each plot was taken as the average 
of the five tallies. 


"Based on a portion of a thesis sub- 
mitted to the Graduate School of the 
University of Minnesota in partial rulfill- 
ment of the requiremeuts for the degree 
of Doctor of Philosophy, June 1958. 

“The Southern Forest Survey is a pe- 
riodie inventory of the forests of the 
Midsouth, conducted by the Southern 
Forest Experiment Station, New Orleans, 
La. 

*Grosenbaugh, L. R., and W. S. Stover. 
Po‘nt-sampling compared with plot-sam- 
pling in southeast Texas. For. Sci. 3:2- 
14, 1957. 








Gene Avery 


Southern Forest Experiment Station, 
Forest Service, 
U. S. Department of Agriculture 


Fig. 1.—Ground and aerial stereograms for six test plots in Itawamba County, Mis- 


sissippi. Aerial photo scale is 1:20,000. 


At each field location, six to eight 
individual trees were measured 
for d.b.h., merchantable and total 
height, crown diameter, and Girard 
form class. A total of 348 pines 
and hardwoods, 5 inches d.b.h. and 
larger, were thus sampled. An 
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Cirele size: one acre. 


ocular estimate of crown closure 
percent was made, and 35 mm 
ground stereograms were taken for 
comparison with 1:20,000 vertical 
photographs. Several correspond- 
ing pairs of ground and aerial 
stereograms are shown in Figure 1. 














742 
25 
Confid a d we 
n 
[95% onfidence ban pe 
20 





a 





STEM DIAMETER (Y) IN INCHES 
o 
| 
\ 
| 





Basis: 348 Trees 





\ 























1S 20 
CROWN DIAMETER (X) IN FEET 


25 


Fig. 2.—Relation of stem diameters to crown diameters. 


Volume Table Construction 

Stem and crown diameter meas- 
urements for the 348 trees were 
plotted on cross-section paper, with 
crown diameter as the independent 
variable (X) and d.b.h. as the de- 
pendent variable (Y). A linear re- 
lationship was indicated, and a re- 
gression of the form y = a + bx 
was fitted to the data by the meth- 
od of ‘‘least squares.’’ The result- 
ing prediction equation is graphed 
in Figure 2. 

The ‘‘F'’’ test showed the regres- 
sion to be significant at the 1 per- 
cent level. The prediction equation 
was then used to obtain average 
d.b.h. values for crown diameter 
classes of 10, 15, 20, and 25 feet 
(the range encountered in the study 
area). By entering form class vol- 





ume tablest with these average 
d.b.h. values, cubic volumes of in- 
dividual trees, by 10-foot total 
height classes, were obtained. Form 
class 77 was used, as it represented 
an average for all trees tallied. 

To convert individual tree vol- 
umes into an aerial stand volume 
table, it was necessary to determine 
the average number of stems per 
acre by crown diameter and crown 
closure classes. These calculations 
were based on the premise that tree 
crowns in the study area tended to 
occupy areas approximately the 
squares of their average diameters.® 


‘Minor, C. O. Form class volume tables 
for use in southern pine pulpwood tim- 
ber estimating. La. Bul. 445, 39 pp. 
1950. 

*Vertical projections of tree crowns are 
more likely to be rectangular or poly- 


TABLE 1.—AVERAGE NUMBER OF TREES PER ACRE BY CROWN CLOSURE AND CROWN 


Crown closure 


Total 


DIAMETER CLASSES 

















of dominant crown area ai ____ Crown diameter classes = 
stand per acre 10 feet 15 feet 20 feet 25 feet 
Percent Sq. ft. Trees ————__—_— 
15 6,534 65 29 16 10 
25 10,890 109 48 27 17 
35 15,246 152 68 38 24 
45 19,602 196 87 49 31 
55 23,958 240 106 60 38 
65 28,314 283 126 71 45 
75 32,670 327 145 82 52 
85 37,026 370 165 93 59 
95 41,382 414 184 103 66 





*Caleulated by dividing total crown areas per acre (column 2) by the squares of 


the crown diameter clasves. 
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A 10-foot crown therefore had an 
effective closure area of 100 square 
feet; a 15-foot crown, 225 square 
feet; and so on. By dividing the 
crown area of the average tree into 
the total crown area available at 
10 percent closure intervals, the 
average number of trees per acre 
was determined. Calculations are 
summarized in Table 1. Although 
this method of determining crown 
area may be applicable only in cer- 
tain regions, it appeared reliable 
for forests in Itawamba County. 

From Table 1, numbers of trees 
per acre for each crown diameter 
and crown closure class were mul- 
tiplied by average cubic volumes 
per tree to obtain gross stand vol- 
umes per acre. Values were round- 
ed to the nearest 10 cubic feet. The 
resulting composite aerial volume 
table (Table 2) was first entered 
with the average crown diameter of 
the stand ; then average total height 
and crown closure percent were 
used to determine cubic volume per 
acre. 


Accuracy of the Table 


To ascertain how well the volume 
table agreed with stand conditions 
in the area of construction, it was 
desirable to make a comparison 
free from errors of photo inter- 
pretation. Though the composite 
table was compiled from measure- 
ments of individual trees rather 
than from gross plot data, ground 
measurements of average stand 
height, average crown diameter, 
and crown closure percent had 
been made on each of the 50 test 
plots. By entering the composite 
table with these variables, bias-free 
plot volumes were obtained. Values 
thus derived from the table ranged 
from 190 to 1,740 eubie feet per 
plot, while corresponding field vol- 
umes varied from 144 to 1,732 eu- 
bie feet. Average volume per acre 
as determined from the table was 
613.6 cubic feet; the field average 
was 598.8 cubic feet. The mean dif- 


gonal than circular. Thus a rectangular 
crown measuring 8 by 12 feet should be 
assigned an area of 96 square feet. If 
the same crown were considered as a 
cirele variant with an average diameter 
of 10 feet, crown area would be 78.5 
square feet. Squaring the average diam- 
eter gives 100 square feet, very nearly 
the true value. 
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ference of 14.8 cubic feet constitut- 
ed an error of roughly 214 percent 
of the field volume. 

The ‘‘t’’ test of paired replicates 
was used to test the difference in 
means of the two volume estimates; 
this difference was not significant 
at the 5 percent level. It was con- 
cluded that the table should yield 
reliable estimates of mean gross 
volume per acre in stands similar 
to those sampled, provided essen- 
tial photo variables could be deter- 
mined with reasonable precision. 


Practical Application Test 


The true value of an aerial 
volume table is determined by in- 
terpreters who must use it. The 
final test of the composite table was 
thus one of practical application. 
Six professional foresters,® possess- 
ing varying degrees of training and 
experience, interpreted and clas- 
sified each of the 50 photo-plots 
twice. An Abrams 2-4 power lens 
stereoscope was used in determin- 
ing the following variables: (1) 
Average total height of the domi- 
nant stand, measured with an 
Abrams height finder. (2) Average 
crown diameter of the dominant 
stand, determined with a dot-type 
crown diameter scale. (3) Crown 
closure of the dominant stand, esti- 
mated to the nearest 10-percent 
class. (4) Classification of the 
dominant stand as one of four 
broad forest types: mixed pine, 
pine-hardwood, upland hardwood, 
and bottomland hardwood. 

To assure a maximum of inde- 
pendence between the two sets of 
photo measurements by each man, 
several weeks were allowed to 
elapse between the first interpreta- 
tion and the second. Interpreters 
were unfamiliar with the test area, 
and field volumes were unknown 
to them. 

The six sets of duplicated photo 
measurements on the 50 test plots 
resulted in 12 estimates of mean 


*The author is indebted to the follow- 
ing persons who contributed to this study 
by serving as photo interpreters: Dr. 
Merle P. Meyer, James Lindquist, and 
David W. Myhre of the University of 
Minnesota School of Forestry; Dr. Evert 
W. Johnson and Forrest E. Goodrick of 
the Alabama Polytechnic Institute School 
of Forestry; and Robert W. Neelands 
of the Southern Forest Expt. Sta. 
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TABLE 2.—CoMPOSITE AERIAL VOLUME TABLE FOR ITAWAMBA COUNTY, MISSIPPI 


























Average 
total Crown closure percent 
height 15 25 35 45 55 65 75 85 95 
Feet Cubic feet per acre’ 
10-foot average crown diameter 
30 190 310 430 560 690 810 940 1,060 1,180 
40 230 380 530 690 840 990 1,140 1,300 1,450 
50 260 440 620 800 / 980 1,150 1,330 1,510 1,680 
60 300 500 690 890 1,090 1,290 1,490 1,680 1,880 
70 340 570 800 1,030 1,260 1,490 1,720 1,950 2,180 
80 380 640 890 1,140 1,400 1,650 1,910 2,160 2,420 
15-foot average crown diameter 
30 210 350 500 640 780 930 1,070 1,220 1,360 
40 260 430 610 780 950 1,130 1,300 1,480 1,650 
50 310 510 730 830 1,140 1,350 1,550 1,770 1,970 
60 360 590 930 1,070 1,300 1,550 1,780 2,030 2,260 
70 400 660 940 1,200 1,460 1,740 2,000 2,280 2,540 
80 440 740 1,040 1,330 1,620 1,930 2,220 2,530 2,820 
90 480 800 1,140 1,450 1,770 2,100 2,420 2,760 3,070 
20-foot average crown diameter 
40 270 450 630 820 1,000 1,190 1,370 1,550 1,720 
50 320 540 750 970 1,190 1,410 1,630 1,840 2,040 
60 360 610 860 1,110 1,360 1,600 1,850 2,100 2,330 
70 410 680 960 1,240 1,520 1,800 2,080 2,360 2,610 
80 450 760 1,070 1,380 1,690 2,000 2,310 2,620 2,900 
90 500 840 1,190 1,530 1,870 2,220 2,560 2,900 3,220 
100 540 920 1,290 1,670 2,040 2,410 2,790 3,160 3,500 
25-foot average crown diameter 
50 320 550 770 1,000 1,220 1,450 1,670 1,900 2,120 
60 370 620 880 1,130 1,390 1,650 1,900 2,160 2,410 
70 410 700 980 1,270 1,550 1,840 2,130 2,410 2,700 
80 460 780 1,100 1,420 1,740 2,060 2,380 2,700 3,020 
90 510 860 1,220 1,570 1,930 2,280 2,640 2,990 3,350 
100 550 940 1,320 1,710 2,090 2,480 2,860 3,250 3,630 





*Based on Girard form class 77. Gross volumes are inside bark and include the 
merchantable stem to a variable top not smaller than 3 inches i. b. 


eross volume per acre. Mean dif- 
ferences between estimated and 
field volumes were subjected to ‘‘t”’ 
tests. Table 3 summarizes the 12 
volume estimates, along with corre- 
sponding mean differences between 
photo and field volumes and stand- 
ard errors of the mean differences. 
Eight of the mean volume estimates 
did not differ significantly from 
field values, while the differences 
in the remaining four were highly 
significant. The eight non-signif- 


icant estimates were all considered 
reliable, as none differed from the 
mean field volume more than 8 per- 
cent. Conversely, the remaining 
four estimates were deemed unac- 
ceptable because of excessive varia- 
tions from actual volumes. 


Variations in Photo 
Measurements 


As ean be seen in Table 3, inter- 
preters ‘‘B’’ and ‘‘C’’ obtained 
satisfactory volume estimates on 


TABLE 3.—RESULTS oF ‘‘t’? TESTS FOR 12 PHOTO EsTIMATES OF GROSS VOLUME 
Per AcrE ON 50 Forest PLoTs 





Mean volume 


Mean volume Standard error, 





Estimate per plot* difference mean difference 
A-1 567.90 — 30.90 +25.30 
A-2 574.80 — 24.00 +38.09 
B-1 773.20 +174.40** +42.20 
B-2 552.40 — 46.40 +42.30 
C-1 737.20 +138.40** +34.36 
C-2 633.00 + 34.20 +39.47 
D-1 623.60 + 24.80 +66.96 
D-2 643.00 + 44.20 +64.17 
E-1 414.80 —184.00** +40.62 
E-2 481.20 —117.60** +36.22 
F-1 571.08 — 27.72 43.93 
F-2 552.2 — 46.60 +28.64 





**Difference significant at the 1 percent level. 


‘True mean volume: 598.80 cubic feet. 
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TABLE 4.—MEAN DIFFERENCES AND STANDARD ERRORS OF MEAN DIFFERENCES FOR 12 


PuHoro Estimates oF ToTaL HEIGHT, CROWN DIAMETER, AND CROWN CLOSURE 


Estimate 


A-l 
A-2 
B-1' 
B-2 
C-1' 
C-2 
D-1 
D-2 
E-1' 
E-2" 
F-1 
F-2 








Total height 


Mean diff. Std. error 





——— Feet ——— 


—2.70 
—2.10 
—5.30** 
—2.70 
—1.90 
—4.70** 
+7.50** 
+8.90** 
+4.70** 
+7.90** 
—3.50** 


—3.50** 


1.57 
1.12 
+1.56 
+1.43 
+1.66 
+1.48 
1.21 
1.16 
1.28 
1.25 
1.26 
1.02 





Crown diameter 


Crown closure 





Mean diff. Std. error 


Mean diff. 








—_—— Feet 

+1.58** +0.43 — 0.60 
+3.08 +0.52 — 0.50 
—1.12* +0.43 +13.80** 
—0.42 +0.58 — 1.00 
—1,19 +0.59 + 9.40** 
—3.12** +0.49 + 5.60 
—0.22 +0.47 + 2.80 
+0.38 +0.45 + 0.40 
+1.78** +0.58 —11.60** 
+1.38** +0.44 — 9.60** 
+1.88** +0.54 — 0.80 
+0.88 +0.44 — 1.80 





‘Estimates with significant differences in mean volume. 
*Significant at the 5 percent level. 
**Significant at the 1 pereent level. 


Percent 


Std. error 


1.29 
1.62 
+2.21 
+2.08 
1.72 
+2.88 
2.97 
+2.87 
+1.57 
+1.46 
+2.04 
+1.42 
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Fig. 3.—Regression of mean volume deviations on mean crown closure deviations. 
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the second cycle of measurement, 
following highly significant over- 
estimates on the first phase. Both 
estimates by interpreter ‘‘E’’ were 
significantly low. In an effort to 
isolate specific causes for these 
large volume differences, mean de- 
viations between photo and field 
estimates of total height, crown 
diameter, and crown closure per- 
cent were also subjected to ‘‘t’’ 
tests. Results are given in Table 4. 

Although significant differences 
were occasionally revealed in photo 
estimates of total height and crown 
diameter, the most striking trend 
was exhibited by deviations in 
crown closure percent. As Table 4 
shows, the two highly significant 
overestimates of mean volume (B-1, 
C-1) were accompanied by highly 
significant overestimates of crown 
closure. Likewise, the two signif- 
icant underestimates of mean vol- 
ume (E-1, E-2) were associated 
with highly significant underesti- 
mates of crown closure. 

To determine more precisely the 
relationships between photo vari- 
ables and the dependent estimates 
of average volume per acre, mean 


volume differences were plotted 
over mean deviations in height, 


crown diameter, and crown closure. 
Linear regressions were fitted to 
each set of paired differences. As 
expected, the most striking linear 
trend was exhibited by the regres- 
sion of volume differences over 
crown closure differences. This re- 
lationship, significant at the 1 per- 
cent level, is graphed in Figure 3. 
It was coneluded that significant 
underestimates of mean crown clo- 
sure percent will result in negative 
volume differences, while overesti- 
mates of mean crown closure are 
likely to produce positive volume 
differences. 

Mean deviations in total height 
and crown diameter were not sig- 
nificantly related to mean volume 
differences, but crown diameter de- 
viations were related to crown clo- 
sure deviations, which in turn af- 
fected volume differences. 


Forest Type Identification 


During the first phase of photo 
interpretation, each of the 50 test 
plots was placed in one of four 
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broad type categories: mixed pine, 
pine-hardwood, upland hardwood, 
and bottomland hardwood. From 
the identification summary in Table 
5, it can be seen that mixed pine 
stands were correctly identified 74 
percent of the time; pine-hard- 
wood, 49 percent; upland hard- 
wood, 83 percent; and bottomland 
hardwood, 33 percent. Pine-hard- 
wood stands were classed as mixed 
pine in 24 percent of the identifica- 
tions and as upland hardwoods in 
an additional 24 percent. This sug- 
gests that interpreters had diffi- 
eulty with ‘‘borderline plots,’’ i.e., 
stands composed of approximately 
50 percent pines and 50 percent 
hardwoods. 

From this test, it appeared that 
upland hardwoods could be most 
consistently recognized on 1 :20,000 
panchromatic photography. By con- 
trast, the bottomland hardwood 
type showed the lowest percentage 
of correct identifications. The fact 
that 52 percent of the interpreta- 
tions of these plots resulted in a 
classification of mixed pine or pine- 
hardwood was attributed to dark 
photographie tones, caused pri- 
marily by moist site conditions. 
Such tonal patterns apparently in- 
fluenced photo interpreters more 
than the topographic positions of 
the stands. 


Report on Connecticut’s 
Timber Resource 


Forests occupy nearly two-thirds of 
the 3 million acres of land in Con- 
necticut, according to a survey com- 
pleted by the Forest Service, U. S. 
Department of Agriculture. 

The forest-land area consists of al- 
most 2,000,000 acres. Most of the for- 
est land is stocked with small trees, the 
survey found. 

This survey, reported as the first in- 
tensive one ever made for the whole 
state, was carried out by the North- 
eastern Forest Experiment Station in 
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TABLE 5.—SUMMARY OF ForEST TYPE IDENTIFICATIONS MADE BY SIX INTERPRETERS 
on 50 PHOoTO-PLOTS IN NORTHEAST MISSISSIPPI 





Summary of identifications 











Mixed Pine- Upland Bottomland 
Forest type pine hardwood hardwood hardwood 
No. —————— Percent 
Mixed pine -_.. ; 7 74* 19 “| as 
Pine-hardwood -_.......... 13 24 49* 24 3 
Upland hardwood 22 6 11 83* % 
Bottomland hardwood 8 15 37 15 33* 





*Correct identications. 


Although some of the interpret- 
ers lacked intimate knowledge of 
southern forest type associations, 
the test does indicate the futility 
of having different aerial volume 
tables for forest types that cannot 
be consistently recognized. Unless 
type stratifications are 85 to 90 
percent correct, the construction 
and use of separate aerial volume 
tables is questionable. Results illus- 
trated here strengthen the argu- 
ment for composite tables that can 
be applied to species mixtures. 


Conclusions 

This study in northeast Missis- 
sippi indicated that : 

1. Mixtures of loblolly-shortleaf 
pines and hardwoods cannot be ef- 
fectively separated on 1:20,000 
panchromatic photography for 
evaluating stand volume per acre. 
Separate aerial volume tables for 
such species associations are there- 
fore of doubtful utility. 


cooperation with the State Park and 
Forest Commission of Connecticut. 

About 2 billion board feet of saw- 
timber are growing on forest land in 
Connecticut, but only one-sixth of the 
forest area has stands of 1,500 or more 
board feet per acre. The sawtimber 
volume is about equally divided be- 
tween the oaks and all other species. 
More than half the board-foot volume 
was found in trees less than 15 inches 
d.b.h. Due to hurricanes and other 
causes, less than 4 percent of the pres- 
ent board-foot volume is made up of 
white pine. 


2. It is possible to construct 
aerial stand volume tables appli- 
cable to pine-hardwood mixtures. 
They may be compiled from indi- 
vidual tree measurements, provided 
that acceptable relationships can be 
established between stem diameters 
and crown diameters. 

3. Composite aerial volume ta- 
bles should yield estimates of mean 
cubic volume per acre within 10 
percent of actual field volume when 
photo measurements of total height, 
erown diameter, and crown clos- 
ure can be reliably determined. 
Crown closure is the most difficult 
of the three variables to evaluate, 
and excessive errors will material- 
ly affect the final volume estimate. 

4. Field data for constructing 
aerial volume tables could be col- 
lected on Forest Survey plots at 
minimal additional cost. Thus ta- 
bles of regional application appear 
economically feasible. 


Sawtimber volume is increasing about 
four times as fast as it is being cut, 
but nevertheless the growth rate per 
acre is low—about 54 board feet per 
acre per year, the survey revealed. 

Ninety percent of the forest land is 
privately owned—25 percent by farm 
operators and 65 percent by a diverse 
group of owners. The 10 percent in 
public ownership is mainly in state 
forests, according to the report. 

Copies of the report can be obtained 
from the Northeastern Forest Experi- 
ment Station, 102 Motors Avenue, Up- 
per Darby, Pa. 








Pole Blight—How It May Influence Western 


White Pine Management in Light of Current 


Knowledge 


ADEQUATE AND TIMELY planning is 
one prerequisite to good manage- 
ment. Productivity of unit areas 
will depend upon the accuracy and 
judgment used in management 
planning. The pole blight disease 
of western white pine (Pinus mon- 
ticola Doug.) illustrates one diffi- 
eulty in fulfilling such an objec- 
tive when predicting the future of 
white pine management. The cause 
of this disease has not been deter- 
mined; nevertheless, the forest 
manager should know what the fu- 
ture may-hold and what steps he 
may be required to take to pro- 
duce a marketable stand within ro- 
tation age. Methods and sugges- 
tions presented here show how one 
might manage white pine on the 
basis of what is known about the 
disease to date. 

Nineteen years ago the first re- 
search was started to determine 
the cause of pole blight, almost 10 
years after it was first discovered. 
Neither at the time the disease was 
discovered nor when research into 
its cause was begun was the disease 
recognized as one representing a 
potential roadblock to and another 
milestone in the management of 
western white pine. Pole blight is 
potentially the most serious disease 
of this species because a consider- 
able acreage in pole stands is al- 
ready affected and, with the cause 
and control undetermined, it has a 
relatively unknown effect on all 
phases of white pine management. 

Such a statement may sound 
strange to people who have recog- 
nized blister rust (Cronartium rib- 
icola Fischer) as the number one 
enemy of western white pine. $1,- 
300,000 is now spent annually in 
the Inland Empire to control blis- 
ter rust and provide protection of 
white pine. This cost will repre- 
sent approximately $2 per thous- 
and board feet on the estimated 


*Pathologist, Division of Forest Dis- 
ease Research, Inland Empire Research 
Center. Spokane, Wash. 


future yield of this species from 
this area. 

The primary objective in white 
pine management is to prolong the 
highest annual cut from present 
stands and to provide for an even- 


tual cut of 500 million board feet 


after 80 years. Pole blight may 
prevent full attainment of this ob- 
jective or may necessitate material 
change in the direction of the white 
pine program. On some sites pole 
blight may break the 100- to 120- 
year rotation age, provided for in 
current management plans, at any 
age above 40 years. Not all pole 
stands are affected by pole blight 
and some will probably never be 
affected. This has not been proved, 
however, and until the cause of 
pole blight has been definitely de- 
termined, most stands of the 40- to 
100-year age class should be con- 
sidered potentially susceptible to 
the disease. To what extent is 
money being spent for blister rust 
control to bring trees through the 
reproduction stages only to be af- 
fected later by another disease? 
This question is of serious concern 
to all people involved in western 
white pine management. 

Western white pine forests of 
the Inland Empire embrace an 
area of 3,600,000 acres (9). To 
date, 1,134,610 acres are within 
blister rust control units (13). 
Pole stands 40 to 80 years old oc- 
eur on 304.420 of these acres, and 
reproduction stands 0 to 40 years 
old on 334.840 acres. Pole blight has 
caused 78,120 acres to be dropped 
from control units, about 7 percent 
of the present control area. It oc- 
eurs on an additional 33,555 acres 
within 42 control units. Blister 
rust control and timber manage- 
ment personnel feel that with many 
unanswered questions on _ pole 
blight, certain calculated risks must 
be taken in selecting white pine 
management units. Pole blight 
damage is one factor that lowers 
the classification of a white pine 
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Charles D. Leaphart! 


Intermountain Forest and Range 
Experiment Station, Forest Service, 
U. S. Department of Agriculture 


unit. Where the remaining esti- 
mated future white pine yield suf- 
ficiently justifies protection costs, 
the unit is retained in the white 
pine blister rust control program. 
The question is posed: How much 
of the reproduction acreage in the 
future will become infected with 
pole blight? Approximately two- 
thirds of the present reproduction 
acreage in control units lies north 
of the most southern known occur- 
rence of pole blight. 

White pine management is faced 
with still another problem in addi- 
tion to blister rust. Approximately 
one-fourth of the total white pine 
acreage under control is in the pole 
size class (13). The present acre- 
age in the age classes that include 
the pole stands does not adequate- 
ly provide for a sustained cut at 
present levels. Losses from any 
cause, including pole blight, will 
further aggravate the deficiency in 
these age classes. 

The best available estimates show 
that nearly one-seventh of the pres- 
ent western white pine pole stand 
acreage is affected by pole blight. 
On this acreage slightly more than 
50 percent of the white pine, based 
on basal area, is diseased or dead 
(5). When one realizes that more 
than 90 percent of the diseased 
trees are dominant or co-dominant 
individuals, that is, the crop trees, 
this figure is even more significant : 
It means that many of these af- 
fected stands will contribute little 
to the white pine industry. 

What, then, might the forest 
manager do to combat this disease? 
Current and past research to de- 
termine the cause of pole blight 
has provided a number of leads 
and possibilities. At this point the 
more significant leads and their im- 
plications on white pine manage- 
ment should be discussed. 

Ehrlich and Baker (2), Gill et 
al. (3), Leaphart (7), Leaphart 
and Copeland (8), and MeMinn 
(11) have demonstrated an abnor- 
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mally high deterioration and mor- 
tality in the root systems of pole- 
blighted’ white pine trees and 
stands. MeMinn concludes that a 
root pathogen capable of produc- 
ing the deterioration of the struc- 
tural system is not the cause of 
pole blight, but that the decline is 
systemic in nature accompanied by 
a reduction in mycorrhizal vigor 
(12). Studies on rootlet mortality 
and density and certain character- 
istics of soil underlying diseased 
stands tend to support this idea 
(8). 

The high deterioration in the 
root systems, particularly the fine 
absorbing portion of diseased white 
pine stands or of healthy stands 
within and adjacent to diseased 
stands, could be caused by patho- 
logical, entomological, physiologi- 
eal, or other agents. This deterior- 
ation in the fine root system is the 
hub around which pole blight re- 
volves and is essentially the initial 
stage of pole blight. MeMinn (12) 
believes that the subnormal root 
condition may be responsible for 
the development of the crown and 
stem symptoms or may simply be 
the result of a general physiologi- 
eal decline of the tree from some 
unknown cause. 

The following observations sug- 
gest an edaphic-physiologic cause 
of pole blight: 

1. No stands affected by pole 
blight have been found on soils 
having more than 5.0 inches of 
available moisture storage capac- 
ity in the upper 3 feet of soil, but 
the disease is commonly encoun- 
tered on soils having storage ca- 
pacities ranging from 0.7 to 5.0 
inches. The average available mois- 
ture storage capacity for 113 dis- 
eased plots studied to date is 3.32 
inches. Roots are able to grow in 
only 68 percent of the top 36 inches 
on these plots. This compares with 
an average 4.09 inches of storage 
capacity and 78 percent of the 3 
feet available for root activity in 
187 healthy plots in diseased areas, 
and 4.78 inches and 93 percent in 
52 healthy plots in healthy areas. 
These observations show that, with 
fewer factors like rock and hard- 
pans limiting soil depth, a signifi- 
cantly greater opportunity for uni- 
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TABLE 1.—THE PERCENTAGE OF RANDOMLY SELECTED WESTERN WHITE PINE SITES 
THAT MIGHT BECOME DISEASED AS PREDICTED FOR VARIOUS SOIL MOISTURE 
RECHARGE POTENTIALS AND AVAILABLE MOISTURE STORAGE CAPACITIES 





Available moisture 


Soil moisture recharge potential 














storage capacity Good Moderate Poor 
Percent stands affected 
0.0 67.10 82.80 98.50 
0.4 61.54 77.24 92.94 
0.8 55.98 71.68 87.38 
1.2 50.42 ‘66.12 81.82 
1.6 44.86 60.56 76.26 
2.0 39.30 55.00 70.70 
2.4 33.74 49.44 65.14 
2 | 2S 28.18 43.88 59.58 
ree 22.62 + 4.94? | 38.32 54.02 
3.6 17.06 + 4.92 | 32.76 48.46 
4.0 See e Re. Reena rene 42.90 
4.4 5.94 += 4.92 21.64 = 4.57 | 37.384 
2 4.8 38 = 5.03 16.08 = 4.70 | 31.78 
5.2 00 10.52 + 4.91 1 26,22 
5.6 00 4.96 + 5.18 20.66 + 5.53 
6.0 .00 .00 15.10 += 5.85 
6.4 -00 -00 9.54 += 6.20 
6.8 .00 .00 3.98 + 6.60 
7.2 .00 .00 .00 








‘These lines delineate risk classes. 


*Fiducial limits at 95 percent probability. 


form root growth and distribution 
is provided for in the healthy plots, 
particularly those in healthy areas. 

Among the white pine pole-size 
stands affected by pole blight, those 
having lower storage capacities are 
significantly more damaged by the 
disease than those having high ¢a- 
pacities. Within diseased stands 
this soil moisture factor accounts 
for only 15 percent of the varia- 
tion in the percentage of white 
pine basal area damaged. Appar- 
ently, other factors such as the 
time period that a stand is affect- 
ed, the normal biological processes 
involved in tree deterioration after 
stand vigor is reduced and mortal- 
ity starts, and others, mask or con- 
found the real significance of the 
soil moisture factor in contribut- 
ing to stand decline. Previous stud- 
ies (8) showed that white pine 
rootlet mortality and rootlet den- 
sity were closely correlated with 
available moisture storage capac- 
ity. Though both rootlet mortality 
and a reduction in rootlet density 
have not been proved as a cause 
of pole blight, these two studies 
lend more significance to the role 
that soil moisture plays in pole 
blight decline than has been ap- 
parent heretofore. 

Although both uniform root 
growth and available moisture stor- 
age capacity of the soil are quite 
significant in determining the 


health of a stand, adequate soil 
moisture distribution and availabil- 
ity from sources other than precip- 
itation (soil moisture recharge po- 
tential?) are also important. A re- 
cent soil survey of 319 plots in 
pole-size white pine stands located 
throughout the white pine type in 
northeastern Washington, north- 
ern Idaho, and western Montana 
showed that pole blight incidence 
was correlated with available mois- 
ture storage capacity and soil mois- 
ture recharge potential, exclusive 
of direct precipitation (exceeded 
the 1 percent level of significance). 
Of all the recorded data that in- 
cluded ground cover density and 
composition, basal area per acre of 
all tree species, site index, and soil 
depth to zone limiting root pene- 
tration, only the two soil moisture 
factors were correlated with dis- 
ease occurrence. They accounted 





*Soil moisture recharge potential is 
considered here to be the movement, dis- 
tribution, and availability of under- 
ground water. The following factors were 
used to estimate the relative potential for 
soil moisture recharge, that is, good, 
moderate, or poor, for a particular site: 
steepness of slope, site location and posi- 
tion on slope (ridgetop, bottom, bench, 
midslope, ete.), the surface area and to- 
pography above a site contributing to wa- 
ter storage, location with respect to exist- 
ing water points (living or intermittent 
springs and streams, seepage areas, ete.), 
depth to water table, soil depth and char- 
acteristics, and parent geological mate- 
rial and structure. 
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for 70 percent of the variation in 
the incidence of pole blight. The 
percentage of 100 randomly select- 
ed white pine sites that might be- 
come diseased is predicted for var- 
ious levels of recharge potential 
and available moisture storage ca- 
pacities in Table 1. 

2. Climatie records show that 
white pine stands went through a 
period of low precipitation and 
high temperature from 1917 to 
1940. Since that period, certain 
years (some successive) have had 
below normal precipitation. Using 
records of certain stations both 
near and outside pole blight areas, 
Wellington (14) found a highly 
significant relationship between 
the occurrence of pole blight and 
both summer precipitation and 
temperature when combined in a 
multiple analysis. Dendrochrono- 
logical records (10) suggest that 
the period climaxing in 1929-1930 
was the driest that existing stands 
of any age class in the white pine 
type ever underwent. In eastern 
Oregon, only several hundred miles 
removed from this type, Keene (6) 
went back nearly 400 years in his 
dendrochronological records with- 
out finding as dry a period as this 
same one which started in 1917 
and was followed by gradual en- 
croachment of desert conditions in- 
to what were once thriving pine 
(in this ease Pinus ponderosa 
Laws.) stands during the next two 
decades. Studies on the Grinnell 
Glacier in Glacier National Park 
also point out the seriousness of 
inadequate precipitation and of 
high temperatures for the same 
period (1). The author concluded 
that the dry cycle starting in 1917 
and lasting until 1946 was some- 
what uniform throughout the State 
of Montana. 

MeMinn believes that such an 
adverse climatic condition might 
affect white pine more severely than 
other species or recovery from ill 
effects may be less rapid (12). Of 
the species commonly found in as- 
sociation with western white pine, 
only western hemlock (Tsuga het- 
erophylla [Raf.] Sarg.), grand fix 
(Abies grandis [Dougl.] ° Lindl.), 
and western redcedar (Thuja pli- 


cata Donn.) also have fairly nar- 
row climatic and geographic 
ranges. Western larch (Larix occt- 
dentalis Nutt.), Douglas-fir (Pseu- 
dotsuga menziesii [Mirb.] Fran- 
eo), and lodgepole pine (Pinus 
contorta Dougl.) are commonly 
found on drier sites than one nor- 
mally expects to find white pine. 
Grand fir, to a lesser extent, also 
occurs on drier sites than white 
pine. On the fringe of its type, 
white pine is limited to the creek 
hottoms, sites within and just be- 
low spruce basins, or other moist 
situations. Western hemlock, west- 
ern redeedar, grand fir, and En- 
gelmann spruce (Picea engelmannit 
Parry) are compensated in other 
ways to be explained later when 
moisture stresses might be detri- 
mental to tree health. 

3. Primarily age, site quality, 
and basal area determine rootlet 
density in healthy white pine 
stands (8). Rootlet density begins 
to fall below a standard of 100 
percent at about the age of 100 
years. Normal pole stands have a 
density equivalent to 190 percent, 
while in diseased stands it is about 
65 percent. Healthy stands adja- 
cent to diseased stands have nearly 
the same density as diseased stands. 
Rootlet mortality at any given sam- 
pling in normal stands is about 3.5 
percent, in healthy stands in dis- 
eased areas about 6.5 percent, and 
in diseased stands around 9 per- 
cent. In studying individual trees, 
Ehrlich and Baker (2) and Mce- 
Minn (9) found that rootlet mor- 
tality runs as high as 100 percent 
in severely diseased trees. Just 
where the threshold of tree vigor 
lies in determining whether the re- 
maining rootlets die because of in- 
ternal physiological causes instead 
of environmental or pathogenic 
factors is not known. However, an 
intense reduction in tree vigor 
and internal physiological stresses 
probably causes much of the root- 
let mortality in severely diseased 
trees. 

4. Although fundamental studies 
are now in progress to determine 
the effect of moisture deficiencies 
and stress on rootlet mortality, 
some empirical information has 
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been accumulated. Rootlet mortal- 
ity studies made from 1952 through 
1955 showed a considerable varia- 
tion in mortality rates from one 
year to the next (8). Rootlet mor- 
tality in western white pine for all 
areas sampled in 1952 and 1953 
ranged from 10 to 26 percent but 
only from 2 to 15 percent for 1954 
and 1955. Using annual weather 
records of stations apparently sim- 
ilar in climatic variation to those 
of the root study areas, a regres- 
sion analysis showed that rootlet 
mortality in all areas studied dur- 
ing the four years increased signif- 
icantly as total summer precipita- 
tion, June 1 through September 
30, decreased. Such observations 
suggest that moisture stresses di- 
rectly influence rootlet mortality: 
the studies now under way should 
throw considerable light on this 
possibility. 

5. Root studies made in a stand 
affected by pole blight suggest that 
all other tree species are better 
able to compete for available mois- 
ture than is white pine, consider- 
ing rootlet density and length as 
the only measures of competition 
(7). Both rootlet density and 
length of western hemlock, western 
redeedar, grand fir, and Engel- 
mann spruce are two to four times 
greater than western white pine. 
Those species like western white 
pine are restricted by climatic or 
other conditions where moisture 
appears limiting to their growth 
and occurrence. Of the four spe- 
cies, only cedar, grand fir, and 
hemlock occur in any great quan- 
tity on pole blight areas, but they 
are usually as subdominants to 
white pine. Although they have a 
higher exposed needle surface on 
an equivalent basal area basis, 
their evapotranspiration stress 
should be lower since they nor- 
mally occupy a lower crown posi- 
tion than pine, but we need defi- 
nite information on this point for 
all crown classes. 

6. Experimental thinnings and 
salvage operations indicate no cut- 
ting method currently in use effec- 
tively retards or halts progress of 
the disease (4). If moisture defi- 
ciencies alone were the cause of 
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pole blight, cuttings or thinnings 
should improve the moisture regime 
for white pine and reduce or pre- 
vent the damage caused by pole 
blight. On the other hand, residual 
stumps provide a source for the 
buildup of inoculum of fungi like 
Armillaria mellea. In pole blight or 
pole blight susceptible stands, ob- 
servations suggest a reduction in 
general stand vigor that sets up an 
ideal situation for a buildup of 
Armillaria, for example. This fun- 
gus could prolong and intensify gen- 
eral stand deterioration, the symp- 
toms of which resemble or combine 
with normal pole blight symptoms. 
Similarily, once mortality from 
pole blight starts in a stand, al- 
most the same opportunity for 
pathological buildups occurs as for 
one resulting from a thinning op- 
eration. Perhaps this explains in 
part why stands continue to suffer 
from pole blight during the pres- 
ent climatic cycle that seems rela- 
tively favorable for white pine 
growth. In addition, any thinning 
of a stand produced artificially or 
by excessive mortality, might in- 
crease evapotranspiration in the 
residual dominant and codominant 
classes of trees. If this does occur, 
an additional stress is placed on an 
already subnormal root system to 
supply the tree’s increased de- 
mand for moisture. Hence a con- 
tinuation or even an_ intensifica- 
tion of pole blight oceurs within a 
stand once pole blight mortality 
starts or a thinning is made at a 
critical time in the life of a stand. 

7. Studies of other species sug- 
gest that the period of highest 
physiological activity starts fairly 
early in a tree’s life, between 20 
and 40 years of age. Maximum 
competition and stand closure oc- 
curs at approximately 30 years in 
western white pine stands. Volume 
production of wood is just starting 
into its peak at this age also, reach- 
ing a maximum near 60 years for 
the average site. Pole blight affects 
the stand during this period, pre- 
dominately the 60-year age class, 
and primarily the dominant class 
at that. If one adds a period of 
severe moisture stress and an in- 
adequately absorbing root system 





at this critical stage, the relation- 
ship acquires even greater signifi- 
cance. 

A summary of the investigations 
on other possible causes of pole 
blight reveals considerable voids in 
our knowledge of their relation- 
ships to the disease. One generally 
assumes that any virus, fungus, or 
insect contributing to the pole 
blight decline is able to operate 
effectively only under the predis- 
posing soil factors previously high- 
lighted. Nevertheless, the follow- 
ing observations merit considera- 
tion in formulating recommenda- 
tions that might be made for con- 
trol of this disease. 

1. No fungus has been isolated 
and identified as the cause of root- 
let deterioration. Armillaria mellea 
is recognized at present as the 
most predominant root pathogen 
in white pine pole stands. Lepto- 
graphium spp. have frequently 
been isolated from diseased trees 
and have killed white pine roots 
under artificial inoculation condi- 
tions. Root and stem inoculations 
with this fungus have not repro- 
duced pole blight symptoms. 
Though some other organism were 
isolated even more frequently and 
shown to have an ability to destroy 
white pine rootlets, one should hes- 
itate to assign sole responsibility 
to it as the causal organism. If a 
fungus (or fungi) is responsible 
for root and rootlet deterioration, 
it appears to be neither virulently 
pathogenic nor introduced, but in- 
stead, to be an indigenous patho- 
gen of opportunity. 

2. No virus has been detected 
in the various tests to date. Al- 
though no virus has yet been 
found affecting a conifer, one 
might be present in western white 
pine and responsible for pole 
blight. More intensive research is 
needed to prove or disprove the 
presence and importance of a vi- 
rus. 

3. No primary insects that could 
cause rootlet deterioration have 
been found in stands affected by 
pole blight. Although parasitic 
nematodes have been observed in 
white pine pole stands, no proof 
of their parasitic potential on 
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white pine or of their relationship 
to pole blight has been presented. 

4. With the present knowledge 
on the distribution of pole blight 
and its relationship to certain soil 
characteristics, should one stop fu- 
ture research if some organism or 
physiological requirement is discov- 
ered that will reproduce all or part 
of the pole blight symptoms in 
healthy trees? Apparently, from 
this point on, research must run 
the entire gamut of possible causes 
to determine whether this pole 
blight problem is one specific dis- 
ease, or a complex of different dis- 
orders. 

While different interpretations 
could be put on these factors, they 
suggest that the cause of pole 
blight is basically physiological. 
The recommendations for future 
white pine management that might 
be made using the above knowl- 
edge on edaphic-physiologic rela- 
tionships are essentially as follows 
and are based upon our ability to 
(1) elassify all sites by the two 
soil characteristics, effective soil 
depth, and available moisture stor- 
age capacities; (2) predict the 
probability of recurring dry cycles 
similar to the one occurring in the 
past 50 years; and (3) develop 
accurate and standard means of 
judging amount, depth, and dura- 
tion of underground water flow for 
any site. 


1. Blister rust control units, 
both present and potential, for 
white pine management would be 
classified on the basis of three risk 
categories with the following de- 
seriptive limits: 

High risk. — Sites within the 
range of available moisture storage 
capacities and recharge potentials 
oceurring above the dotted line in 
Table 1. If white pine is to be 
grown, it would be on short rota- 
tions of 40 to 60 years. Longer ro- 
tations will be determined by long 
range climatic cycles. 

Moderate risk.—Sites within the 
range of available moisture storage 
capacities and recharge potentials 
occurring between the solid and 
the dotted lines in Table 1. Pole 
blight will occur on some of these 
sites, especially if the white pine 
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stands reach 40 years of age at the 
start of the decline in a low pre- 
cipitation, long range cycle. Rota- 
tions could be planned for 100 to 
120 years but may be shortened 
for certain sites depending upon 
climatic factors and the limitations 
in underground water flow. 


No risk:—Sites within the range 
of available moisture storage ca- 
pacities and recharge potentials oc- 
curring below the solid line in Ta- 
ble 1. Rotations for growing white 
pine could be planned for 120 
years and longer. 

2. High and moderate risk cate- 
gories will usually occur north of 
the line running generally east and 
west through Laird Park on the 
St. Joe National Forest. Few areas 
north of this line wil! fall into the 
no risk category. 

3. Sites receiving less than 30 
inches of annual and 5 inches of 
summer (June 1 through Septem- 
ber 30) precipitation over consec- 
utive periods of two or more years 
in the past would normally fall in 
the high and moderate risk cate- 
gories. 

4. Effective soil depth noticeably 
influences root penetration. Pole 
blight oeeurs on a few soils in 
which all of the top 36 inches of 
soil mantle are available to root 
growth but in general such soils 
are subject to little or no under- 
eround moisture recharge. Where 
soil depths are limited by hard- 
pan layers or by rock, such sites 
would seldom fall in the no risk 
category. If the effective soil depth 
extends one or more feet past the 
3-foot limit, the site would usually 
be classed as no risk. 

The foregoing risk classification 
is one possible means of approach- 
ing control of pole blight if future 
research does not reveal a more 
direct cause. Should the cause be 
proved to be directly associated 
with a fungus, a virus, an insect, 
some specific physiological require- 
ment, or any combination thereof, 
recommendations for management 
could be along any of the follow- 
ing lines. 

1. A genetics program might be 
undertaken to develop planting 
stock resistant to the causal agent. 


Several considerations must be 
faced, however, if a genetics pro- 
gram is to be launched: (1) That 
a development program for pro- 
ducing stock resistant to blister 
rust is already under way. If both 
the rust resistance factor (or fac- 
tors) and a pole blight resistance 
factor are to be developed in one 
plant, the chances of success would 
be decreased and the feasibility 
and cost of undertaking such a 
program might be impracticable. 
If physiological causes are in- 
volved, the problem may simply be 
one of developing an elite tree re- 
sistant to blister rust and possess- 
ing, for example, an ability to 
produce a fibrous root system un- 
der all site conditions. (2) That if 
resistance is to be obtained for a 
single pole blight cause but only 
at the expense of the blister rust 
resistant factor, it might be desir- 
able to initiate a project toward 
developing pole blight resistant 
stock in addition to the project 
for blister rust. Stock from the lat- 
ter would be used to plant in areas 
where no pole blight is likely to 
oceur. Stock with the pole blight 
resistant factor would be planted 
in susceptible areas where control 
of blister rust can be obtained by 
our present practices. 

2. If the agent or agents caus- 
ing pole blight are associated with 
rootlet mortality, probably no rec- 
ommendations for direct control 
would be economically feasible un- 
der natural stand conditions, par- 
ticularly for fungus or ‘‘nematol- 
ogical’’ causes. However, a vector 
for a virus might be subject to 
normal entomological control. 

3. Recognizing that some agent 
may be the direct cause, it may 
be impossible to develop resistance 
to it or to apply direct control 
measures. Only one alternative 
would be left —to manage white 
pine on a risk classification built 
around soil factors influencing soil 
moisture. This drastic measure 
would restrict volume production 
of this species in the next rotation 
much below the present demand. 

Perhaps not enough facts on 
pole blight are available to guide 
our thinking on western white pine 
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management. However, on more 
than 350 plots scattered through- 
out the white pine type in the In- 
land Empire, pole blight has not 
been encountered where soils have 
an available moisture storage ca- 
pacity greater than 5.0 inches nor 
where they are characteristically 
deep, exclusive of the pure sands. 
Also, the disease has not spread 
into the southern part of the white 
pine type, nor, with few excep- 
tions, into stands that were healthy 
four years ago. A framework is 
available on which to advise forest 
managers, but it involves a certain 
risk that cannot be fully calculat- 
ed at present. 

Future research on pole blight 
will be more specialized and there- 
fore more costly and time-consum- 
ing. Projects, such as virus studies, 
physiological studies, and isolation 
studies to be followed with Koch’s 
postulates for proving pathogeni- 
city, will take years to complete. 
Although the cause of pole blight 
may still remain a mystery, valu- 
able information will assuredly be 
forthcoming from such _ studies. 
However, without more knowledge 
which research must provide, for- 
est managers would be forced to 
resort to risk management. A pe- 
riod of 10 to 15 years of research 
and observation on trends of the 
disease may be necessary to show if 
proposals outlined here are in fact 
real, 
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Effects of Seedbed Conditions on 
Yellow-Poplar Regeneration 


MANY OBSERVERS have noted that 
yellow-poplar (Liriodendron tulipi- 
fera L.) seedlings appear to be 
most abundant on open, bare areas. 
McCarthy (8) found seedlings of 
yellow-poplar to be more numerous 
on burned than on unburned areas. 
Sims (9) found them more numer- 
ous after clearcutting forest stands 
than after partial cutting. Car- 
vell and Korstian (7) found more 
seedlings on areas with little or no 
leaf litter than on areas with thick 
leaf litter and more numerous in 
openings than under forest stands. 
Engle and Williams (2) found 
more yellow-poplar seedlings in 
skid trails, loading areas, and 
around stumps than on undisturbed 
forest litter. To the authors’ knowl- 
edge, results of experiments de- 
signed to test these observations 
have not been published. So a 
study was begun in southeastern 
Ohio to find out just what effect 
various kinds of seedbed conditions 
and crown cover have on germina- 
tion of yellow-poplar seeds and sur- 
vival of the seedlings. 


*This study was made while Boyce was 
assistant professor of botany at Ohio 
Dniversity and Parry was a graduate 
student. Boyce is now forester at Car- 
bondale Research Center, Central States 
Forest Expt. Sta. 





Methods 


Experimental design—Two ex- 
perimental blocks were located in 
a small valley near Athens, Ohio. 
One block was located in the lower 
portion of the valley in a field that 
had a cover of broomsedge (Andro- 
pogon virginicus l.), goldenrod 
(Solidago canadensis li.), and as- 
ters (Aster ericoides L., A. novae- 
angliae li.). The other block was 
located in the same valley in a 
woods that had a tree cover of yel- 
low-poplar, sycamore (Platanus oc- 
cidentalis Li.), white ash (Fraxinus 
americana Ii.), elm (Ulmus rubra 
Muehl., U. americana L.), and buck- 
eye (Aesculus octandra Marsh.). 

Each experimental block con- 
sisted of 16 plots (each 3 feet 
square) arranged in the form of a 
latin square (10). Each block con- 
sisted of four rows and four col- 
umns, and each row and each col- 
umn was separated by a 1-foot iso- 
lation strip. Thus each block (latin 
square) represented four seedbed 
conditions with four replications. 
The rows were oriented perpendic- 
ular to the direction of slope. 

Treatment A consisted of leav- 
ing the plot surface relatively un- 
disturbed. However, the loose or- 
ganic matter of both the woods and 
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field was carefully searched and 
any naturally occurring yellow- 
poplar samaras were removed. The 
seedbed consisted of undecomposed 
organic matter. 

Treatment B consisted of remov- 
ing all undecomposed and partly 
decomposed organic matter, the L 
and F layers (7), leaving a seed- 
bed of well-decomposed, amorphous 
organic matter, the H layer. This 
layer was carefully searched and 
any naturally occurring yellow- 
poplar samaras were removed. 

Treatment C consisted of remov- 
ing all surface organic material 
and about 1 inch of the A horizon 
of the soil, leaving a seedbed of ex- 
posed A horizon. 

Treatment D consisted of remov- 
ing all surface organic material, the 
soil A horizon and about 1 inch of 
the soil B horizon, leaving a seed- 
bed of exposed B horizon. 

The plots were prepared in No- 
vember 1955 and 200 yellow-poplar 
samaras were scattered on the sur- 
face of each plot. On the Treat- 
ment A area some of the samaras 
sifted into the loose organic matter. 
On the other areas the samaras re- 
mained on the surface of the seed- 
beds. The plots were then covered 
with 18-mesh metallic screens hav- 
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TABLE 1—NuMBER OF YELLOW-POPLAR SEEDS GERMINATING AND NUMBER OF 
SEEDLINGS SURVIVING 

















Field Woods 
Seedbed Germination Survival Germination Survival 
Undecomposed organic matter ___ 23 20 23 1 
Decomposed organic matter ______ 77 44 18 6 
Soil A horizon 134 67 48 7 
Soil B horizon 82 21 80 1 
ee 152 169 15 





ing a turned edge 10 inches wide. 
The turned edges were buried 6 
inches deep, leaving the screens 4 
inches above the plots. 


Yellow-poplar seed.—All samaras 
used in this study were collected 
from a single tree about 4 miles 
from where the study was con- 
ducted. Examination of a sample 
of the samaras showed 14 percent 
contained at least one seed filled 
with endosperm and presumably 
viable embryos. The samaras actu- 
ally used were carefully selected 
from the collected samaras. All 
small samaras and those obviously 
lacking seed were discarded. Of 200 
samaras randomly selected from 
this group, 61 contained one seed 
filled with endosperm and 18 econ- 
tained two seeds filled with endo- 
sperm. Thus, there were an esti- 
mated 48.5 viable seeds per 100 
selected samaras. 


Results 


Germination.—On the field blocks 
the largest numbers of seed ger- 
minated on the surface of the A 
horizon, the next largest numbers 
on the decomposed organic matter 
and on the B horizon. The lowest 
germination occurred on the un- 
decomposed organic matter (Table 
1). These differences were signif- 
icant at the 5-percent level of 
probability. A test of significance 
for individual degrees of freedom 
(3) showed higher rates of ger- 
mination on the bare soil than on 
the organic matter. 

On the woods block, about half 
as many seed germinated as on the 
field block (Table 1). Even though 
the highest germinations occurred 
on the soil A and B horizons, there 
were no significant differences in 
germination within the treatments, 
rows, or columns. However, the 
large mean square for treatments 
suggests that differences in seedbed 





conditions did affect rates of ger- 
mination. A test of significance for 
individual degrees of freedom 
again showed higher rates of ger- 
mination on the bare soil than on 
the organic matter. 

On all blocks germination began 
the third week in May 1956. Eighty 
percent of the germination occurred 
between May 23 and June 10. No 
seed germinated after July 1. 

Recovery of samaras.—On No- 
vember 5, 576 samaras were re- 
covered from the field block. The 
number of samaras from each plot 
varied from 28 to 45. Since there 
were an estimated 48.5 viable seeds 
per 100 selected samaras, it was 
obvious that a small percentage (1 
to 48) of the estimated viable seed 
actually germinated. The wings of 
most samaras had completely de- 
eayed and the other partially de- 
eayed wings fell apart during han- 
dling. The enlarged portions of the 
samaras containing the seeds were 
soft but had not decayed as rapidly 
as the wings. The seedcoats were 
intact, hard, and exhibited no ex- 
ternal evidence of decay. 

Of all the recovered samaras 16.7 
percent contained one seed filled 
with apparently living endosperm, 
1.7 percent contained two seeds 
filled with apparently living endo- 
sperm. 9.0 percent contained seed- 
coats with dried or discolored en- 
dosperm, 1.2 percent contained seed- 
coats from which animals probably 
had removed the endosperm, and 
71.4 percent contained empty seed- 
eoats or no seedcoats. 

Personal observations and those 
of Wean and Guard (11) show 
that the presence of an oily, choc- 
olate-brown . endosperm indicates 
the presence of an apparently 
viable embryo. If this is true, then 
an estimated 20.1 seed per 100 
samaras remained on the block for 
one year without germinating and 
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apparently without deteriorating. 
McCarthy (8) describes two in- 
stances in which yellow-poplar 
seed apparently germinated dur- 
ing the second growing season after 
its fall and suggests that yellow- 
poplar seed that does not reach 
mineral soil may remain dormant 
for a year or possibly longer. It is 
not known whether any of the re- 
covered seed from the field block 
of this study would have germin- 
ated during the second growing 
season. The evidence suggests that 
additional studies are needed to 
properly evaluate the length of 
viability of yellow-poplar seed un- 
der natural conditions. 

Mortality——Most seedling mor- 
tality in both the field and woods 
occurred from the middle of July 
to the last of August. No mortal- 
ity was noted between September 
10 and November 5, when the last 
observations were made. 

On the field block, 164 of the 316 
seedlings were dead by November 
5; a mortality of 52 percent. How- 
ever, among the seedbeds the rates 
of mortality were significantly dif- 
ferent. The bare soils of the A and 
B horizons in the field, which had 
the highest germination rates, also 
had the highest mortality rates. 
Nevertheless, on November 5 there 
were 67 and 44 surviving seedlings 
on the A horizon and on the de- 
composed organic matter, respec- 
tively, compared with 20 and 21 
seedlings on the untreated plots 
and on the B horizon, respectively. 
Thus, the highest rates of seedling 
establishment, after one season, oc- 
eurred on the soil A horizon and 
on the thin layer of decomposed 
organic matter (Table 1). 

In the woods, 154 of the 169 
seedlings were dead by November 
5: a mortality of 91 percent. The 
high mortality on this block was 
possibly due to poorer iight and 
soil moisture conditions. 


Discussion 


The results of this study support 
previous observations (1, 2, 8, 9) 
which indicate the natural estab- 
lishment of seedlings of yellow- 
poplar to be more numerous on 
seedbeds with little or no organic 
matter than on seedbeds with thick 








7” 








ev 


gr 





“e 


ao wow it 


pe SY or VS 


Se 


oo “o 


Se 





OcroBER 1958 


organic matter, and to be more nu- 
merous in openings than under for- 
est stands. 

The increased rates of germina- 
tion on bare mineral soil and in 
open areas may be associated with 
prechilling of the seed. The pres- 
ence of a layer of organic mate- 
rial reduces the maximum tempera- 
ture, raises the minimum tempera- 
ture, and reduces the range of tem- 
perature in the seed stratum (4, 6, 
12). Greenhouse plantings of yel- 
low-poplar seed which has been 
stratified for 45 days at constant 
temperatures of 0, 5, or 10 degrees 
C. and daily and weekly alternat- 
ing temperatures of 0 to 10, 5 to 
10, and 5 to 15 degrees C. gave 
high germination percentages. How- 
ever, alternating temperatures of 
10 to 2 Oand —5 to 5 degrees C. 
greatly reduced subsequent germi- 
nation (5). Thus, the increased 
rates of germination on the decom- 
posed organic matter and on the 
bare soil could have been due to 
pregermination effects of tempera- 
tures associated with the seedbeds. 


Since measurements of environ- 
mental factors within plots were 
not taken, it was not possible to 
relate mortality to specific differ- 
ences among seedbeds. 





Summary 

The rates of seed germination 
and seedling mortality of yellow- 
poplar associated with four differ- 
ent seedbeds ranging from unde- 
composed organic matter to bare 
surface of the soil B horizon were 
observed on a wooded area and in 
a field. 

On the basis of evidence pre- 
sented in this paper, the chances 
of obtaining natural regeneration 
of yellow-poplar are better in open 
areas than under dense canopies, 
and are better on the surface of 
the soil A horizon or on well-de- 
composed organic matter (the H 
layer) than on undecomposed or- 
ganic matter or on the surface of 
the soil B horizon. However, addi- 
tional studies of the effects of seed- 
bed conditions under different 
types and densities of canopies are 
needed. Since large numbers of 
apparently viable seed occurred on 
the field plot after one year, the 
evaluation of the effects of seedbed 
conditions should be based on sev- 
eral years of observations. 
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Economics of Site Preparation and Land 
Regeneration in the South: Example 
of an Industry Concept 


AS THE PRICE of land, stumpage, 
and transportation continues to in- 
erease, the pulp industry is becom- 
ing sharply concerned with the ris- 
ing cost of wood fiber as a percent- 
age of wood cost. Companies that 
have acquired forest lands to ‘‘en- 
sure a continued wood supply’’ are 
now searching for ways of ensur- 
ing a very necessary profit from 
such investments. The time is ap- 
propriate for demonstrating to 
company policy makers the poten- 
tials of intensive forest manage- 
ment. Forestry must be related to 
cost control and company earnings 
and not treated as an isolated op- 
eration or aS a necessary incon- 
venience. 

Before intensive forest manage- 
ment will be accepted, it must be 
established that it is profitable. 
Foresters in the southern pulp in- 
dustry are now placing into prac- 
tice management techniques here- 
tofore considered economically un- 
sound. Brunswick Pulp and Paper 
Company has adopted an all-out 
program of management, wherein 





*Adapted from a paper presented to 
the Southeastern Section of the SAF, 
January 1958, at Panama City, Fla. 





every acre possible will be handled 
for optimum production of the best 
tree species. It can be aptly termed 
‘*plantation management.”’ 

A soil-site survey of all Bruns- 
wick’s lands (by Dr. T. 8. Coile) 
has provided the basis for a direct 
approach to intensive forest opera- 
tions and planning. We can now 
prescribe management techniques 
for each forest site as soil, drain- 
age, and topography dictates. 

Within this framework site prep- 
aration means brush or under- 
growth suppression and land regen- 
eration means tree planting. For 
effectiveness both must be corre- 
lated with site requirements. The 
type of undergrowth suppression, 
amount of drainage, species com- 
position, initial tree spacing, thin- 
ning schedules—all will determine 
the degree of success in attaining 
the growth and yield potential of 
any given site. 

E. L. Demmon states ‘‘Few for- 
ests respond as quickly to good 
management as do those in the 
South. The nature of this response 
varies widely depending on the 
kind of treatment given and the 
conditions under which they are 
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George Anderson 


Brunswick Pulp and Paper Company, 
Brunswick, Georgia 


applied.’’ It is almost impossible 
to visualize the multitude of forest 
conditions that exist in the South- 
east, conditions which may vary 
greatly on any single forest owner- 
ship. 


Development of Intensive 
Management 


Between 1940 and 1945 Bruns- 
wick carried on a limited tree 
planting program. Trees were 
planted only on abandoned fields 
of newly acquired lands. We be- 
gan an orderly system of timber 
harvesting. Artificial regeneration 
was used only where nature failed 
completely but rapid industrial 
expansion following World War 
II made it unprofitable to carry 
vast acreages of poorly stocked 
pine stands. 

Planting cutover lands present- 
ed a host of problems and early re- 
sults were not too promising. The 
first plantings made amidst com- 
peting vegetation and logging de- 
bris did not fare well. Burning 
of the undergrowth was tried. This 
was followed by scalping the turf 
ahead of the planting machine with 
the two dise fire line construction 


Fig. 1.—Left: Typical upland hardwood on high hammock site which is being cleared with heavy equipment. 
Right: The same site being harrowed. 
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plow. Results were better. Initial 
survival and growth increased. 

Sealping soon led to a more 
complete job of undergrowth sup- 
pression and it became standard 
practice to prepare planting beds 
by first stripping the area with the 
two disc plow set so as to throw 
the soil out. This operation was 
followed by the Athens harrow 
set to pull the soil back to form a 
planting bed. Initial survival now 
became comparable to that of old 
field plantations. Early growth 
was also significantly better. 

As the years passed we realized 
that on the drier sites competition 
for soil moisture from wire grass 
and palmetto retarded develop- 
ment of pine seedlings. On wet 
sites and heavy soils, brush en- 
croachment from the narrow un- 
plowed strips between beds also be- 
came a problem. 

The development of the seven- 
foot, Rome, off-set harrow made 
more complete undergrowth sup- 
pression on cutover pine sites pos- 
sible. This harrow is now used on 
the less dense ground cover with a 
D-4 tractor. On more heavily pal- 
metto and brush infested areas a 
D-6 tractor is used with a nine- 
foot Rome harrow. The site is first 
burned and then harrowed com- 
pletely one time. After lying fal- 
low 2 to 3 months many sites are 
given a second treatment. This 
may consist of a second complete 
harrowing or stripping into beds. 
Excessive soil moisture may dic- 
tate the need for planting beds. 

Another, but more limited, phase 
of Brunswick’s undergrowth sup- 
pression program consists of re- 
moving dense brush and off-site 
hardwood growth with heavy 
equipment. This is used strictly 
for converting upland hardwood 
and pine-hardwood sites to pure 
pine. Since these operations are 
most expensive, activities are con- 
fined to sites of an index of 85 or 
better for pine. Present methods 
consist of using a D-8 equipped 
with a Rome K-G blade which 
slices off all brush and cull trees 
at ground level. Two D-7’s with 
rock-rakes windrow the brush, 
which is then burned. The D-7’s 
also with 11 foot Rome harrows 





then disk the area one time. Large 
live oaks and cull trees are left to 
be poisoned. 

Some sites with only light brush 
cover require only two or three 
diskings with a D-6 or D-7 tractor 
which, of course, greatly reduces 
cost. For economy the techniques 
employed must vary with the site 
and ground cover. 

Seedlings are set out during the 
first planting season following the 
brush suppression work. Selection 
of species to be planted as well as 
tree spacing is guided by site re- 
quirements and site index. A plant: 
ing prescription is made for each 
site to be regenerated. 

The basic reasoning that has led 
us to the adoption of a plantation 
scheme of forest management is as 
follows: 

1. It is no more practical to 
allow the forest machine to run 
part time than it is for a paper 
machine to run at a fraction of 
full capacity. 

2. Potential forest production 
will be realized only through the 
proper utilization of the two ele- 
ments of value in timber manage- 
ment—time and space. Nature has 
had infinite time to produce stands 
that are usually far below the 
land’s capability to produce. Time 
and space are both worth money 
and land must be so managed that 
its maximum production is ob- 
tained within a reasonable length 
of time. A wood using industry 
has little need of owning forest 
land unless it intends to manage 
the land for maximum production. 
Hence, prompt land regeneration 
and proper growing space utiliza- 
tion are of primary importance. 

3. Shorter rotations will per- 
mit more rapid liquidation of pres- 
ent over-mature and under-stocked 
stands, 

4. There is an urgent need of 
providing for future, concentrated, 
wood supplies that are adaptable 
to highly mechanized logging op- 
erations, permitting lower wood 
costs. 

5. The reclamation of nonpro- 
ductive portions of present forest 
holdings is paramount to sound 
business management, for further 
acquisition of expensive, poorly 
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stocked lands to build a timber 
reserve is uneconomical. When 
such lands must be purchased to 
build a forest management unit, 
owners must of necessity resort to 
intensive practices to put them 
into full production as quickly as 
possible. 

6. The development of geneti- 
cally superior seed sources dictates 
a plantation management program 
for at least the first rotation. 

It is necessary to test the basic 
philosophy of plantation manage- 
ment with certain financial anal- 
yses. 


Appraising Management 
Alternatives 


Innumerable studies can be made 
of the cost and return from forest 
management investments. There is 
no easy way to compare alterna- 
tives. One must look beyond the 
cost and effects of certain treat- 
ments upon the specific acre. A 
working knowledge of accounting 
principles and company financial 
policies, plus sound forecasting and 
lengthy calculations are necessary 
to fully appraise one system of 
management versus another. Yet 
such analyses must be made before 
any plan will be accepted. 

The goal of such analyses should 
be to prove, first, which scheme of 
management will furnish the low- 
est stumpage cost per cord of wood 
consumed and, second, which will 
result in the most favorable cash 
flow. This must be determined for 
each year in the period of time 
that it will take to attain a regu- 
lated forest. 

Annual stumpage costs.—To de- 
termine the annual stumpage cost 
per cord of wood consumed re- 
quires the following steps: 

1. The allocation of gross an- 
nual management costs into that 
portion to be expensed and that to 
be capitalized. 

2. The calculation of annual de- 
pletion rates for each year in the 
period. The average stumpage cost 
per cord of wood actually cut then 
becomes the annual management 
expense plus the annual depletion 
divided by the volume cut. 

8. ‘To realistically compare each 
plan, weight must be given to the 
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amount of wood it is necessary to 
purchase on the open market. Cred- 
it must also be taken for sale of 
logs and other products. 

The annual stumpage cost per 
cord of total wood consumed then 
becomes : 

E+D+WP—WS 


= 





Cc 
Where: 
S=Stumpage cost per cord con- 
sumed 
E = Management expense 
D = Depletion rate 
WP = Market wood purchased 
WS = Net return after depletion for 
wood sold 
C =Total cords consumed 

Determining cash flow.—Inves- 
tors must know what each level of 
management means in actual cash 
flow. Before this can be deter- 
mined future requirements of the 
Internal Révenue Service must be 
anticipated and considered in rela- 
tion to one’s own position. De- 
pletion rates are again arrived at 
by proper consideration of annual 
growth and removals. To arrive 
at future cash flow it then becomes 
necessary to: 

1. Determine total annual cash 
outlay after corporation taxes. This 
includes all capitalized manage- 
ment costs, one-half expensed man- 
agement costs and one-half the 
cost of all market wood purchased. 

2. Calculate total cash returned 
annually after capital gains tax 
from wood cut for consumption or 
sale. This includes total depletion 





plus 3% of total net return after 
depletion for all wood cut. 

The following formula can then 
be used to determine future cash 
flow. (This must be calculated for 
each year in the period under con- 
sideration. ) 

CF=(% E+Cp+% WP)—(D+% WC) 
Where: 
CF = Annual cash flow 
E = Expensed management costs 
Cp = Capitalized management costs 
WP = Value of market wood purchased 
D = Depletion 

WC = Net return after depletion for 

wood cut for consumption or sale 


Figures are projected after taxes, 
and depletion rates are arrived at 
by proper consideration of annual 
growth as well as annual removals. 

Variables—If all intangibles 
could be properly evaluated, the 
ultimate study, that of determin- 
ing which plan will result in the 
cheapest delivered cost per cord 
of wood consumed, could be made. 
A delivered price expressed in 
rough cords by outside measure is 
not a yardstick of cost in terms 
of solid content. Delivered price 
is incomplete if it disregards the 
relation between regularity of wood 
arrivals at the mill, cost of storage 
and rehandling, pulp quality and 
yield of fiber, and by-products as 
affected by losses in storage. 


Conclusion 


Plantation management is the 
key to greater mill profits. Max- 
imum utilization of company tim- 
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ber and continuous advance plan- 
ning of market purchases will 
stabilize wood deliveries. Ten years 
of timber planning at Brunswick 
has stabilized and thereby encour- 
aged production of pulpwood as a 
regular occupation by competent 
loggers and woods labor. As a re- 
sult only an 8 to 12 day inventory 
is maintained at the mill with no 
storage in the field. 

Largely by improving wood prep- 
aration and using fresh wood, the 
consumption of wood since 1946 
has been reduced over 0.2 cord per 
ton of bleached sulphate pulp 
(combined average for pine and 
hardwood). Had not this reduc- 
tion been made Brunswick would 
have used 40,000 more cords of 
wood in 1957. No part of this 
saving appears in wood cost, nor 
does wood cost reflect the elimina- 
tion of all demurrage in detained 
wood ears, reduction in storage and 
handling charges, increased tall oil 
and turpentine, or many other 
items. 

These savings must be properly 
reflected in the cost of wood which 
ineludes the cost of forest manage- 
ment. It is only in the forest that 
such savings can be created. They 
must become part of the yardstick 
with which we measure the success 
of our performance. Forest invest- 
ments must be related to additional 
mill profits or the incentive for 
such investments becomes confused. 
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Growth of Thinned Ponderosa Pine 


in Western Montana 


WHAT CAN BE expected from thin- 
ning dense young stands of pon- 
derosa pine? Does thinning in- 
crease gross or net increment per 
acre, height growth, or diameter 
growth? Does the response vary 
on different sites? The growth ob- 
served on three series of thinning 
plots established in 1933 and 1935 
by the Northern Rocky Mountain 
Forest and Range Experiment Sta- 
tion indicates some of the answers 
to these questions for western Mon- 
tana. Diameter, height, and cubic 
volume growth were improved by 
thinning, but the response varied 
by sites. 


Description of Study 


Two sets of plots are located near 
Frenchtown and the other set near 
Ninemile. The average site index 
of the Ninemile location was 68 
feet at 100 years, or class V. The 
reproduction followed a clearcut 

‘Forester, Division of Forest Manage- 
ment Research, Inland Empire Research 
Center, Spokane, Wash. 

*The Northern Rocky Mountain Forest 
and Range Experiment Station was con- 
solidated with the Intermountain Forest 
and Range Experiment Station in 1954. 


logging operation. The stand prior 
to thinning had approximately 
2,600 trees per acre with an aver- 
age diameter of 2.6 inches. The 
equivalent basal area normality 
was 77 percent at an age of 33 
years. One degree of thinning 
which reduced the basal area by 17 
percent was used at Ninemile (plots 
616 and 618). Plot 617 was left 
unthinned. 

The Frenchtown stands were 
about 15 years older and on poorer 
sites than those at Ninemile. The 
area had been cut over in the late 
1880’s. The resulting reproduction 
was dense—approximately 100 per- 
cent of normal basal area stocking. 
Three intensities of thinning desig- 
nated light, medium, and heavy 
were assigned to the thinned plots 
(604-606) on the better site (64) 
at Frenchtown. Plot 607 on the 
same area remained unthinned. On 
the poorer site (43) two intensities 
of thinning, light and heavy, with 
two replications each, were assigned 
to plots 609-612. Plot 613 was not 
thinned. 

The age at time of thinning, site 


A. R. Stage! 


Intermountain Forest and Range 
Experiment Station, Forest Service, 
U. 8. Department of Agriculture 


index, plot area, stand data, and 
thinning treatment are listed for 
each plot in Table 1. 


Gross Basal Area Increment 


On each of the three sites, the 
average gross basal area increment 
of the thinned plots exceeded that 
of the check plot for the 20-year 
period. On the poorest site the 
heavier thinning resulted in the 
maximum increment, while on the 
better site the medium thinning 
produced higher basal area incre- 
ment. The mean annual increment 
is summarized in Table 2 by site 
and treatment. 


Gross Cubic Foot Increment 


The patterns of gross cubie foot 
increment were very similar to 
those of gross basal area increment. 
However, the relative differences 
due to site were more pronounced. 
The gross volume increment at- 
tained over the 20-year period is 
indicated in Figure 1 by the length 
of the vertical bars. The cross- 
hatching subdivides the increment 
into 5-year periods (except that 


TABLE 1.—DESCRIPTION OF FRENCHTOWN AND NINEMILE PONDEROSA PINE THINNINGS 





Age at Site 


After thinning 





Before thinning 


Basal area normality 








estab- index Mean No. of Basalarea No. of At After Description of 
Plot lishment 1953-55 Area d.b.h. trees normality trees thinning 20 years thinning 
Years Acres Inches Percent Percent Percent 
Frenchtown 
604 50 64 0.15 3.5 2,647 104 853 59 106 Medium" 
605 50 63 .20 3.6 2,205 94 790 60 90 Medium 
606 50 67 40 3.5 2,433 92 425 43 78 Heavy 
607 50 60 15 3.8 2,213 103 { Cheek plot 102 Unthinned check 
{ 800 63 72? Check for medium 
| 540 48 55* Check for heavy 
608 50 64 .20 3.7 2,960 130 Check plot 140 Unthinned check 
609 45 47 15 2.4 4,007 88 1,706 71 101 Light 
610 45 40 15 2.1 5,100 93 1,993 68 94 Light 
611 45 45 15 2.5 3,720 93 753 46 78 Heavy 
612 45 45 15 2.3 4,360 92 900 44 82 Heavy 
613 45 40 10 1.9 6,930 101 if Check plot 112 Unthinned check 
1 1,990 68 89° Check for light 
| 1,050 45 60° Check for heavy 
Ninemile 
616 33 67 40 2.5 2,610 69 742 43 72 Heavy 
617 33 65 .40 2.6 2,850 85 { Cheek plot 96 Unthinned check 
1 935 49 60? Check for heavy 
618 33 71 40 2.8 2,368 76 735 51 68 Heavy 





*Early beetle-caused mortality reduced the density of this plot from a light to a medium degree of thinning. 


*Residual trees if plot had been thinned. 
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TABLE 2.—PERIODIC ANNUAL INCREMENT PER ACRE OF BASAL AREA AND VOLUME 
FOR FRENCHTOWN AND NINEMILE PONDEROSA PINE THINNING PLOTS 





Periodic annual increment 


Periodic annual increment 














Average in basal area in volume 
_ site Treatment Gross Net Gross Net 
Square feet Cubic feet 
68 Heavy 3.48 3.18 75.9 72.6 
Check 3.45 2.90 79.7 75.5 
64 Heavy 3.35 3.15 85.4 80.2 
Moderate 3.70 3.42 87.4 83.6 
Cheek 3.18 1.02 77.7 42.3 
43 Heavy 2.68 2.68 45.2 45.0 
Light 2.45 2.42 45.3 45.0 
Check 2.15 1.35 33.6 29.8 





the second remeasurement was 
omitted on plots 616-618). 

In a detailed analysis of the dif- 
ferences in cubic foot increment 
between the thinned and check 
plots for each of the remeasure- 
ment periods, the following rela- 
tionships became apparent: 

1. Average increment of the 
thinned plots on site 43 was 34.5 
percent greater than increment on 
the unthinned plot on this site. 
Average increment of thinned plots 
on site 64 was 11.7 percent greater. 
These differences were statistically 
significant. There was no signif- 
icance statistically to the small ex- 
cess increment on the check plot 
over the thinned plots on the best 
site (68). 

2. Where intensities of thinning 
could be compared, i.e., heavy vs. 
light on site 43 and heavy vs. me- 
dium on site 64, there were no sig- 
nificant differences in response. 

3. Interaction of period of meas- 


























very significant. That is, the growth 
trend by 5-year periods followed 
different patterns on the two sites. 
This interaction was also evident 
in rates of diameter growth. 


Net Cubic Foot Increment 


Thinned vs. unthinned stands.— 
Net cubic foot increment of the 
thinned stands exceeded that of the 
unthinned stands on the two poorer 
sites. The percentage of net un- 
thinned stand inerement ranged 
from 230 percent in a medium thin- 
ning on site 64 down to 132 per- 
cent on a light thinning on site 40. 
As with gross cubic foot inere- 
ment, there were no consistent dif- 
ferences between intensities of 
thinning. 

On the best site (68) the two 
thinned stands made net inere- 
ments of 103 and 89 percent of the 
unthinned. As these stands before 
thinning were stocked with only 
69 to 85 percent of normal basal 
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thinned and unthinned plots are 
here compared at a density level 
corresponding to the comparison 
between intensities of thinning on 
the other two series. 


Optimum level of growing stock. 
—What can these plots tell us con- 
cerning the optimum growing stock 
for maximum net cubic-foot treat- 
ment? There are too few plots to 
define the shape of the curve of in- 
crement over density closely enough 
to locate directly the maximum 
point. However, by transposing 
the variables so as to define a 
straight line, the position of the 
maximum point can be determined 
objectively. The method of ana- 
lysis is illustrated in Figure 2. The 
left axis represents the 20-year net 
volume increment divided by the 
basal area normality of the stand 
after thinning. The horizontal axis 
is a logarithmic scale of basal area 
stand normality after thinning. 
The two descending straight lines 
are drawn through the points rep- 
resenting the two Frenchtown sites. 

When the increments per unit of 
normality indicated by the straight 
lines are multiplied by their corre- 
sponding normalities, the curves 
which are convex upward result, 
with units indicated by the scale 
of the right axis. Their maxima 
are indicated by arrows. The se- 
ries of plots on site 64 appear to 
reach a maximum net cubic foot 
volume increment over a 20-year 
period at 62 percent of normal 
basal area, and the poorer site 43 
reached a maximum at 54 percent 
of normal over a 20-year period 
after thinning. 

The straight lines can be deter- 
mined by solving the linear regres- 
sion equation: 

I/N=a+ blog N 
where J = 20-vear net 

increment 
N= normality after thin- 
ning 
a, b = constants to be deter- 
mined. 

The maximum point of this equa- 
tion multiplied by N is indicated 
by the formula: 


eubie foot 


a 
Maximum log N = - — — .4343. 
b 











ex 


fe’ 


we 


ar 
45 
de 
eit 
ur 
at 
ev 
fo 


fo 


pl 
be 


on 
Wl 


on 


g1 
ce 
th 
th 
ce 


te 








TRY 


are 
evel 
ison 
on 


ot 


od 





OcToBER 1958 


Since both a and b are subject to 
experimental error, the maximum 
point is only an estimate. With so 
few replications, the fiducial limits 
would be rather wide. 

Hence it appears that at basal 
area stocking levels of from about 
45 to 70 percent of normal, stand 
density does not affect markedly 
either gross or net cubic foot vol- 
ume increment. With stands stocked 
at normal or above basal area, how- 
ever, thinning increases net cubic 
foot increment and there appears 
to be an increase in gross cubic 
foot increment as well. 


Volume Production of Compar- 
able Trees in Thinned and 
Unthinned Stands 


Thinning concentrated the site 
productivity on the smaller num- 
ber of trees left after thinning. The 
greatest concentration was effected 
on the better site at Frenchtown, 
which had a high initial density. 
There was also a substantial effect 
on the poor site. The Ninemile 
plots did not show as marked a re- 
sponse as the good site at French- 
town because of the lower stocking 
prior to thinning at the former 
location. As would be expected, the 
heavier thinnings showed the great- 
er effects. Table 3 lists these per- 
centage relationships by site and 
degree of thinning. 


Diameter Growth of Dominant 
and Codominant Trees 


That thinning increases diameter 
growth is a corollary of the con- 
centration of site productivity on 
the remaining trees. However, al- 
though the greatest percentage con- 
centration was achieved on the bet- 
ter sites at Frenchtown, the great- 
est percentage response of diam- 
eter growth occurred on the poorer 
The more heavily thinned 
plots showed the greater response. 

The mean diameter growth of 
the dominant and codominant 
crown classes is shown in Figure 3 
as a percentage of the growth in 
the same crown classes on the check 
plots. The difference in magnitude 
and duration of the response so ex- 
pressed is evident. The response 
was more immediate on the better 
sites, but more prolonged on the 


sites. 
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Fic. 2.—Relation of net eubie foot increment to basal area normality, Frenchtown 


plots. 


poorer sites. These characteristics 
may reflect the ability of the trees 
on the better sites to occupy more 
quickly the space released in thin- 
ning. 

Comparing the actual mean 
d.b.h. growth on the two French- 
town sites for successive remeas- 
urement periods gives an interest- 
ing insight into the interaction of 
site and climate. The 5-year inter- 
val, 1938-1943, was the period of 
most rapid diameter increase on 


TABLE 3.—GROWTH OF THINNED PLOTS 

AS A PERCENTAGE OF THE GROWTH OF A 

COMPARABLE PORTION OF THE UNTHINNED 
Piors* 


Net cubie foot 
Degree of increment compared 








Site thinning to unthinned plot 
Percent 
68 Heavy 135 
64 { Heavy 317 
) Moderate 280 
43 { Heavy 187 
: 1 Light 138 





Trees that would have been cut in 
thinning were so designated on the check 
plot records when the plots were estab- 
lished. 


the best site, but the next to the 
slowest on the poorer site. This 
relation is shown in Figure 4 for 
the check plots only. The trends 
of the thinned plots paralleled 
those of the checks, indicating that 
this was not a chance ‘‘happen- 
stance’’ on a single plot. 

One explanation of such a pat- 
tern on sites of close proximity is 
that the intervals between precipi- 
tation were such that soil moisture 
became deficient during the grow- 
ing season on the poor site but not 
on the better site. 


Height Growth of Dominant and 
Codominant Trees 
The height growth of those domi- 


nant trees on which height meas- 
urements were taken was subjected 


to an analysis of variance on each 


series of plots comparing all 
thinned with unthinned plots. 
Height measurements on plots 616- 
618 for 1935 were in error, so 1940- 
1955 height growth was used in 
this series. In every case, the mean 
height growth of the thinned plots 








760 
pom /\ Heavy Thinning 
[7] Medium * 

A . 

~ 300F 

c 

_ 

ot 

= L 

a 


100 F 











— 


ro 
° 
°o 
hw 

ooo Ele 


* 
os 

















\ 
\ 
ia 
























































"36 -'40b¢ 








8 
$ 


Period 


Fic. 3.—Diameter increment of dominant and codominant trees as a percentage of 


their unthinned checks. 
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Fig. 4.—Periodie diameter growth rates of unthinned plots on adjacent areas of vary- 


ing site index. 


was significantly greater than that 
on the unthinned plots. The per- 
centage differences were as follows: 


Site 68 + 31 percent 15 years 
Site 64 + 24 percent 20 years 
Site 43 + 19 percent 20 years 


Site indices at the time of thin- 
ning were compared with the in- 
dices at the last remeasurement pe- 





riod to test whether the differences 
in height growth were due to site 
differences between thinned and 
unthinned plots. Changes in indi- 
cated site index were small—a max- 
imum of plus 5 feet in 15 years on 
plot 616. However, the site indices 
of the unthinned plots decreased 
relative to the thinned plots in 
each series. Therefore, the in- 
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crease in height growth is an effect 
of thinning. This effect complicates 
site determination in thinned 
stands. 


Future Thinning Opportunities 


Are these stands ready for an- 
other thinning? To continue their 
maximum productivity, they need 
thinning now. The present basal 
area normality (Table 1) of light 
and medium thinnings is about 97 
percent. The heavily thinned plots 
now have 70 to 80 percent of nor- 
mal basal area. While these stands 
certainly are in no danger of stag- 
nating, their diameter growth rates 
(Fig. 3) are declining, and they 
are at a density where their net 
cubie foot increment is well below 
the maximum (Fig. 2). 

Unfortunately, the trees that 
would be removed in a second thin- 
ning are not yet merchantable. A 
crown thinning would remove ma- 
terial averaging 6 inches d.b.h. on 
the better sites and 4 inches on the 
poorer. Therefore, the decision in 
favor of a second precommercial 
thinning rests on a management 
rather than a silvicultural basis. 
From a business view, the in- 
ereased present value of earlier 
maturation must be weighed against 
the present cost of the thinning. 


Summary 


Ponderosa pine in western Mon- 
tana showed a marked increase in 
diameter growth following thin- 
ning. This response was more im- 
mediate, though in a less degree, 
on better sites than on poorer sites. 
Net and gross cubic foot increments 
averaged greater in the thinned 
stands than in the unthinned 
stands of near normal density. 
Density following thinning showed 
a small effect on gross and net 
eubie foot increment with a max- 
imum net increment at about 45 to 
70 percent of normal basal area. 
Height growth of the dominant 
and codominant crown classes was 
significantly increased by 19 to 31 
percent following thinning. 
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Shortleaf Versus Loblolly Pine in North Mississippi 


Twenty-three-year-old loblolly 
pine (Pinus taeda L.) plantations 
growing in north Mississippi have 
produced 13 cords more wood per 
acre than adjacent shortleaf pine 
(Pinus echinata Mill.) plantations 
of the same age. 

Shortleaf pine is the only pine 
native to much of north Mississippi 
and was the principal species 
planted during the 1930’s. Since 
1940, however, loblolly has been 
favored more and more, until to- 
day virtually no one plants short- 
leaf. The study reported here illus- 
trates some of the reasons for this 
trend. 

In the early spring of 1936 the 
Southern Forest Experiment Sta- 
tion established twenty planta- 
tions, ten of loblolly and ten of 
shortleaf pine, on deep brown loam 
soils in Benton County, Mississippi. 
Crew, planiing method, and grade 
of stock were the same for each 
plantation. Each planting origin- 
ally contained 150 trees in six rows 
of 25 trees. Spacing was 5 by 5 
feet. Each shortleaf plantation 
was paired with an adjacent one 
of loblolly, pairs of plantations be- 
ing separated by idle strips 33 feet 
wide. 

These plantations were first 
cruised in March 1948 and an in- 
terior 1/20-acre plot (4 rows by 21 
rows) on each was reinventoried in 
September 1957. Results of these 
two cruises are summarized in Ta- 
ble 1. 

The survival of shortleaf pine 
has been superior to that of lob- 
lolly. A sleet storm in 1947 dam- 
aged the loblolly far more seriously 
than the shortleaf and is largely 
responsible for the death of over 
300 loblolly during the last ten 
years. Many of the dead and dy- 
ing trees could have been salvaged 
by an early pulpwood thinning. 





Nevertheless, the 712 loblolly trees 
per acre living in 1957 are more 
than enough to provide periodic 
cuts for many years to come. 

Both the loblolly and shortleaf 
plantations should have been 
thinned at age 13. All plots were 
badly overstocked at age 23. Basal 
areas were phenomenal, averaging 
231 square feet per acre, but some 
of this unusually good growth must 
be attributed to the unplanted 
areas around each of the planta- 
tions, from which trees along the 
edge could draw much of their sus- 
tenance. 

At age 23 the tallest loblolly 
trees were 63 feet in height, the 
tallest shortleaf 48 feet. Indicated 
site indices were 98 for loblolly 
and 73 for shortleaf. This site is 
considered outstanding for loblolly 
and fair for shortleaf in north Mis- 
sissippi. Some of the differences 
in height and indicated site index 
are due to the fact that tip moths 
(Rhyacionia frustrana Comst.) at- 
tacked and killed back the leaders 
of shortleaf far more severely than 
those of loblolly. 


Because of their greater diam- 
eter and height growth, the lob- 
lolly pines have produced 30 per- 
cent more merchantable wood to a 
3-inch top diameter (inside bark) 


, than the shortleaf pine. Loblolly 
grew 2.5 cords per acre per year, 
shortleaf 1.9 cords. Annual growth 
of one cord per acre is considered 
good, two cords excellent in this 
area. During the last 10 years the 
shortleaf plantations have gained 
on the loblolly, mainly because 
they have more living trees per 
acre, 

All plots were marked for thin- 
ning in 1957. The cut averaged 
22.6 cords per acre in the loblolly 
plantations, 19.2 cords per acre in 
the shortleaf. Since the wood sold 
for $5.70 per cord, the gross annual 
return per acre now stands at $5.64 
for the loblolly plantations and 
$4.76 for the shortleaf. The next 
thinning, to be made five years 
from now, will yield some small 
sawlogs as well as a good cut of 
pulpwood. 

The experience recorded here has 
been noted in a general way in 
other loblolly and shortleaf planta- 
tions in northern Mississippi and 
in western Tennessee as well. The 
forester’s preference for loblolly 
pine is understandable. However, 
shortleaf also has done well and 
would be a good species to plant in 
areas where sleet storms are pre- 
valent and early tip moth damage 
is not a problem. 

H. L. WiItuiston 

Southern Forest Experiment 
Station, Forest Service, 

U. 8S. Department of Agriculture 


TABLE 1.—STAND CHARACTERISTICS Per ACRE OF THE 13- AND 23-YEAR-OLD 











PLANTATIONS 
Loblolly pine Shortleaf pine 
Item of comparison 13 yrs. old 23 yrs. old 13 yrs. old 23 yrs. old 

Trees living (No.) .-.-.---.---- 1,028 712 1,098 1,064 
Survival (percent) ——--........- 59 41 63 61 
Basal area (sq. ft.) —.......... 189 231 132 231 
Avg. ht. dominants (ft.) 34 63 23 48 
Site Sager te) baie 98 ES 73 
Ave, Gon. Ga) 5.8 13 4.7 6.3 
Vamime (el, fo) se 1,506 4,400 623 3,369 
Wes (eee). 19.9 58.3 8.2 44.6 
Growth/year (cords) —......... 1.5 2.5 6 1.9 





1Coile, T. S., and Schumacher, F. X. Site index of young stands of loblolly and 
shortleaf pines in the Piedmont Plateau region. Jour. Forestry 51:432-435, 1953. 
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The Use of Tetrazolium for Quick Germination Tests 


The main object of any method 
of seed testing is to arrive at an 
indication of how many seeds in a 
certain sample can be counted on 
to produce plants. 

The objective might be to deter- 
mine density of sowing in the nur- 
sery or seed spotting directly in 
the field. These statements might 
appear to be rather elementary, 
but they should be remembered. 
Sometimes, we think, too much 
time and money is spent on un- 
necessary germination tests, when 
the accuracy of the results were 
influenced by the selection of the 
sample and the future use of the 
seed is undetermined. 

Many germination tests progress 
over a period of 12 weeks or more. 
This procedure takes a lot of time 
and equipment and is, of course, 
expensive. There is also the pos- 
sibility that during this long per- 
iod something can go wrong, ei- 
ther with the equipment or the 
operator. The final results are, in 
most cases, very accurate, but then 








Color Test 
Germinative Rnergy 


Germinative Capecity 





again, it is questionable whether 
this accuracy is required in gen- 
eral nursery work and field spot- 
ting. In controlled germination 
tests the germinative capacity is 
perhaps the utmost potential that 
can be expected from a certain lot 
of seed under the most favorable 
conditions. These results are too 
optimistic for the ordinary nur- 
séeryman or forester. Germinative 
energy approaches an understand- 
able and more realistic answer. 
The need for a quick and reli- 
able indication as to seed quality 
has been appreciated for many 
years. In 1929 the Russians used 
the Indigo Carmine test. This test 
was, as a whole, successful with 
quick germinating seed. Between 
1929 and 1942 many other bio- 
chemical tests for seed germina- 
tion were used. In 1942 Lakon pro- 
duced the Tetrazolium test. This 
test depends on respiratory and 
enzyme activity for its effect. In 
contact with living cells the color- 
less Tetrazolium solution is re- 








Suger pine Douglas-fir 


Fie. 1— Seed tested with Tetrazolium and seed tested by controlled germination. 
Samples are arranged from left to right. Left bar is the Tetrazolium test and the 
right bar, controlled germination. Each set selected from the same seed sample. 
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duced to an insoluble red dye. 
This solution is very sensitive to 
light. The solution is however, non- 
toxic and results can be obtained 
within 24 hours. Much work has 
been done by the Boyce Thomp- 
son Institute with Tetrazolium 
dyes on forest tree seed. It is not 
our intention to explain the tech- 
niques of the Tetrazolium test, as 
the product can be purchased un- 
der a trade name and detailed in- 
structions are enclosed in each 
package. However, we would like 
to point out, that it takes consid- 
erable experience to determine to 
what degree the surfaces of the 
seed should be stained in order to 
meet the qualifications for a liv- 
ing seed. We have found, in most 
cases, in the forest tree seeds that 
a strongly and completely stained 
surface will meet the requirements 
for field germination. In the case 
of Jeffrey pine seed we have found 
that the entire surface does not 
need to be stained; perhaps 2/3 
or less indicates that the seed will 
meet the field germination require- 
ments. 

The results obtained by the Tet- 
razolium test and by controlled 
germination are illustrated on the 
graph. No attempts have been 
made to analyse the results statis- 
tically, and consequently the bar 
graph illustrates the actual results 
regardless of variations in samp- 
ling and procedures. The results 
obtained by the Tetrazolium are in 
close agreement with the germina- 
tive energy obtained in controlled 
germination tests. It is debatable 
what accuracy should be expected 
or is required. Probably the nur- 
seryman will only alter his rate of 
sowing, even up to 15 percent. The 
Mt. Shasta Nursery has been us- 
ing the Tetrazolium test since 1950 
and we are very well pleased with 
the good results and economical 
performance and the resulting sav- 
ings in time and money. 

Karu B. LAngQuist, Forester, 
and RutH A. Dracoo, 

Mt. Shasta Nursery, U.S. 
Forest Service, McCloud, Calif. 
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How Much Douglas-Fir Will Grow on an Acre¥ 


Timber stands of 390,000 board 
feet per acre are rare, even in the 
virgin forests of the Pacific North- 
west. However, this volume of 
Douglas-fir (Pseudotsuga men- 
ziesit) and western hemlock (7'suga 
heterophylla) is growing on a 
measured acre in the Willaby Creek 
Recreational Area of the Olympic 


National Forest, near Quinault, 
Washington. Though neither the 


oldest nor the largest of the spe- 
cies, the trees are a striking display 
of vigor and height even in this 
region of tall, coniferous forests. 
In 1948, W. E. Hiley and H. G. 
Champion, while visiting the area, 
suggested that an exact record be 
made of the near-maximum pro- 
ductivity of an acre of Douglas-fir. 
This record in turn might stimu- 
late similar measurements for other 
principal forest types of the world. 
As a result of their suggestion, 
an acre plot was laid out within 
the densest part of the grove in 
such a way as to encompass the 





Fic. 1.—Uniformity in size and density are characteristic of 
the Douglas-fir in this stand. The smaller understory trees are 


maximum possible number and vol- 
ume of trees. This acre (208.7 feet 
square) lies at an elevation of 280 
feet on a level bench 90 feet above 
Lake Quinault. The soil is a deep, 
well-drained, loamy sand. Mean 
annual temperature for the area is 
approximately 50° F.; average 
monthly temperature varies from 
a low of 40° in January to a high 
of 60° in July and August. Mean 
annual precipitation is 125 inches, 
with 30 inches falling during the 
growing season (April-September). 
Such abundant precipitation, good 
soil drainage, and moderate, humid 
climate are ideal for tree growth. 
The stand (Figs. 1 and 2) con- 
sists of a Douglas-fir overstory with 
a developing understory of western 
hemlock. All Douglas-firs are sound 
and in vigorous condition, although 
height growth has apparently 
ceased. Boles are straight but not 
particularly smooth, and there are 
no remnants of dead or down ma- 
terial. A replica of this area 


western hemlock. Note the earpet of Oregon oxalis in the 


foreground. 





763 


(known as the Olympic Forest 
Diorama) is on exhibition in the 
Hall of North American Forests of 
the American Museum of Natural 
History in New York City. 

If cut, the stand would yield an 
estimated 30 percent of high-grade 
veneer logs 24 inches and larger in 
diameter. Diameters of the Doug- 
las-firs at breast height ranged 
from 46 to 78 inches, averaging 62 
inches. Average diameter of the 
hemlock was 20 inches. Further 
statistics for the acre are given in 
Table 1. 

It is notable that the mean an- 
nual increment for the acre—1,041 
board feet—is 82 board feet more 
than for a normal site I, 160-year- 
old stand.1 Apparently, the stand 
has maintained a high growth rate 
throughout its life. 


It should be clearly understood 
that this example represents an ex- 
treme case of high productivity. 


‘McArdle, Richard E., W. H. Meyer, 
and Donald Bruce. The yield of Douglas- 
fir in the Pacific Northwest. (Table 9.) 
U. S. Dept. Agric. Tech. Bul. 201, 74 pp., 
illus. Rev. 1949. 


Fig. 2.—Close spacing of the Douglas-fir is particularly strik- 
ing. The prominent shrubby vegetation is whortleberry. 
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TABLE 1.—STanp STATISTICS FOR A SELECTED ACRE OF OLD-GROWTH TIMBER IN THE 


DovueLas-Fir Type, OLYMPIC NATIONAL FoREST, WASHINGTON 











Item Douglas-fir Western hemlock Total 
Estimated stand age (years) - 375 150 pon 
Height of stand (feet) - 285 100-175 we 
Site - Scie St ili I = $48 
Stems (number) — 31 28 59 
Basal area (sq. ft.) - 656 58 714 
Volume :* 

Cubic feet 7 I et : 49,625 3,155 52,780 

Board feet (Seribner Rule) 371,820 18,370 390,190 
Mean annual increment :** 

SSS 132 8 140 

Board feet (Seribner Rule) 992 49 1,041 








*To convert cubie feet and board feet to cubic meters per hectare, multiply by 0.070 


and 0.012, respectively. 


*Western hemlock increment is computed on the same basis as Douglas-fir increment. 
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Other areas of greater volume may 
exist in the Douglas-fir type, but 
few would show such volume at 375 
years. It is hoped that this exam- 
ple may stimulate other foresters 
to investigate and report the max- 
imum acre yields of other forest 
types in their areas. 
NorMAN P. WorTHINGTON 
Puget Sound Research Center, 
Pacific Northwest Forest and 
Range Experiment Station, 
Forest Service, 
U.S. Department of Agriculture 


The Extraction of Large Wood Samples 


from Living Trees 





Fig. 1—The sample being removed from the tree. 


In the course of recent work at 
the Forestry and Timber Bureau, 
Canberra, Australia, the need arose 
to obtain some large wood samples 
from elite trees of Pinus radiata 
in order to evaluate a number of 
wood characteristics. The 0.45 inch 
cores provided by a large incre- 
ment borer were inadequate for 
this purpose. 

Echols and Mergen! described a 
method whereby they obtained 
samples 14x 1144 x 8 inches in size 
running from the bark to the pith 
in P. elliotti v. elliotti. It was de- 
cided, in this instance, however, 
that larger samples having a mini- 
mum eross section of 2x1 inches 
from bark to pith were desirable. 
The large diameter of the trees 





*Echols, R. M. and Francois Mergen. 
How to extract large wood samples from 
living trees. Jour. Forestry 53:136. 1955. 


concerned, up to 20 inches, and 
the frequent eccentricity of the 
pith, made it difficult to be cer- 
tain that the pith would be in- 
cluded in a small sample. 

The method adopted may be of 
interest to other workers, and is 
therefore described. 


Three holes as in Figure 1 were 
bored right through the tree with 
a 34-inch auger bit, in the plane 
of the lean of the tree at a height 
of about 3 feet, 6 inches above 
ground level. The sample was then 
cut out using a modified bow saw. 
The 1 inch wide blade was reduced 
to 0.7 inch in width with a pair 
of tinsnips to enable it to be 
threaded through the %-inch 
holes. Two fittings, shown in Fig- 
ure 1, allow the blade to be turned 
through an angle of 90° to the 


Fie. 2.—The extracted sample. 


(O.S.I.R.O. Photo) 


normal plane so that the vertical 
cuts could be made. The cuts were 
made as indicated by arrows. 
While it is theoretically possible 
to use only two diagonally-oppo- 
site holes, it was found more con- 
venient to use three as illustrated, 
making both vertical cuts in a 
downward direction. 

The sample obtained is illustrat- 
ed in Figure 2. 

The cavities were subsequently 
treated with preservative and 
plugged to prevent insect and fun- 
gal attack and to assist healing. 

The time required for the oper- 
ation varied with tree size, but the 
average was of the order of one 
hour. 


A. G. Brown 
Forestry and Timber Bureau, 
Canberra, Australia 
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Forestry Education in Spain 


Spain is fortunate in having had 
a school of forest engineering since 
1848. During the last half of the 
nineteenth century, when her for- 
est resources were under double 
pressure from both agriculture and 
industrial development her Corps 
of Foresters, trained at this school, 
seems to have been nearly the only 
bulwark against a tide which 
nearly did away entirely with her 
forest resources. Following the po- 
litical theories in vogue in the day, 
successive liberal governments were 
ordering the sale at auction of 
public lands whether suitable for 
agriculture or not. In 1863, the 
Corps of Foresters succeeded in 
exempting pine, oak, and beech 
forests over 100 hectares in area. 
This basic law salvaged what little 
natural forest Spain now has left. 

Spain has still another reason to 
be thankful for this school. Al- 
though at first their work must 
have seemed ineffectual and almost 
hopeless, the graduates were, de- 
cade after decade, slowly building 
up a body of knowledge and a pro- 
fessional tradition that are at last 
coming into their own. Soon after 
Spain’s Civil War, tiie government 
undertook a program of replanting 
the idle, devastated lands that 
amounted to about half the area of 
the country. From a modest start 
in 1940, the program is now adding 
a quarter of a million acres a year 
of new forest to the country’s na- 
tural resources. It is one of the 
most ambitious, extensive, and suc- 
cessful reforestation programs in 
Europe. The backbone of it has 
been the Corps of Foresters trained 
at the forestry school. 

The founder of the school was 
Don Bernardo de la Torre y Rojas, 
a man of considerable and diverse 
talent. A cadet at twelve and an 
officer at sixteen, he had seen 
plenty of action against the French 
by the time he arrived in South 
America to fight against the rev- 
olutionary armies of Bolivar and 
O’Higgins. Thrice decorated and 
minus an arm, he escaped from a 
Chilean prison camp and made his 





way back to Spain, to serve an- 
other 14 years as a cavalry colonel 
before retiring in 1832. In the 
meantime he had managed to study 
law, and had before him a career 
as an attorney, diplomat, judge, 
statesman, and, finally, educator. 

What exactly drew this remark- 
able man toward forestry is hard 
to say. Obviously he had many in- 
terests; and among them he must 
have had a vision, almost a century 
ahead of his countrymen, of a time 
when they would recognize the for- 
estry problem, and would clamor 
for the trained skill and dedication 
of foresters. His interest was not 
so much in silviculture as such, for 
it hardly existed at the time, as in 
public administration. He realized 
clearly that the government need- 
ed corps of trained engineers to 
earry out the new functions de- 
manded by the liberal and indus- 
trial trends following the French 
Revolution. War, religion, and 
trade were no longer the principal 
interests of the state. Agriculture, 
communications, and natural re- 
sources were coming to the fore. 
The state was training naval, min- 
ing, and highway engineers al- 
ready. De la Torre insisted that 
foresters were needed also; and 
being a man of high connections 
and extraordinary perseverance, he 
won his way. 

The purpose of the school, then, 
was to provide the state with a 
body of trained servants who could 
deal with the ever recurring and 
bothersome problem of the public 
lands. These had increased enor- 
mously since the seizure of church 
property in 1836. In view of this 
purpose, it is not surprising that 
the three-year training of these 
first forestry engineers was prin- 
cipally in mathematics, surveying, 
mapping, and incidentally, silvi- 
culture. Their duties at first were, 
not to manage forests, but to iden- 
tify and map pieces of timbered 
land with a view to saving them 
from the public auction block. 

A century ago, then, the public 
lands were moving into private 
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ownership as fast as they could be 
sold; and forests were being cut 
as never before. Such policies and 
trends could scarcely have made an 
encouraging atmosphere for the 
young profession. Yet just such 
conditions have forged forest 
policy and nurtured the profession 
‘in country after country. 

The small amount of silviculture 
then taught was purely German in 
origin. During the 1840’s, two 
Spanish students had studied at 
the famous school of Henry Cotta 
at Tharand, in Saxony. Both be- 
came imbued with his theories of 
managed forests, and both became 
professors at the new school. Ger- 
man was required for admission, 
and Cotta himself was something 
of a patron saint. 

The school underwent many 
vicissitudes during the first cen- 
tury. At first it was located in the 
half-ruined castle of Villaviciosa 
(roughly translated ‘‘Bad Town’’) 
near Madrid. After two decades it 
moved to El Escorial and thence, 
in 1914, to Madrid. Here it strug- 
gled with the problems of cramped 
quarters and inadequate grounds 
for field training. A crowning and 
nearly fatal blow occurred during 
the siege of Madrid in 1936. Then 
a shell made a direct hit on the 
building, and in the resulting con- 
flagration, it was completely de- 
stroyed along with all equipment, 
collections, and a library of 30,000 
volumes. 

Soon after the cessation of 
hostilities in the spring of 1939, 
the nationalist government of Gen- 
eral Franco began the task of re- 
building the University City on 
the outskirts of Madrid, which had 
also been destroyed. A school of 
forestry was included, and in 
October 1945 the new building was 
dedicated. It stands amid 200 
hectares of plantations, and leaves 
little to be desired in the way of 
classroom, library, or laboratory 
facilities. Organizationally, it is an 
independent unit within the Minis- 
try of Education, and not attached 
to the University of Madrid. 

This school is an outgrowth of 
the European tradition of higher 
learning; and, as such, it differs 
considerably from American 
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schools. In round terms, it may be 
said that our American system is 
an open one, wherein anyone is free 
to study and find his own level in 
or out of the profession as his in- 
terests and abilities may dictate. 
We are not concerned that grad- 
uates must find or create their own 
jobs after school, and that many 
find work in other fields. We are 
inclined to consider therein the 
marks of an expanding and mobile 
society. 

In Spain, by contrast, the objec- 
tive of technical education is to 
provide the state with a limited 
number of highly specialized and 
dedicated public servants. The- 
oretically at least, each student has 
a position waiting for him from 
the day he is admitted. State em- 
ployment, particularly at the pro- 
fessional level, is held in great 
respect and is much sought after. 
Hence the forestry graduate is sure 
of an honorable and steady employ- 
ment. Nor is he necessarily barred 
from a business career at the same 
time. 

Spain’s forestry school reflects 
very strongly these facts in every 
phase of its operation. The profes- 
sors, for example, who number 
eighteen, are all employees of the 
Spanish Forest Service and grad- 
uates of the same institution. They 
serve the interests of the state first, 
and only incidentally those of pri- 
vate industry or landowners. 

Graduates of high school ean and 








do present themselves in large 
numbers for the entrance examina- 
tions. These are highly selective, 
and often aspirants study several 
years in private academies in hope 
of admission. For example, in the 
year 1947, 898 candidates took the 
examinations and 14 were success- 
ful. A more nearly average propor- 
tion is that of 1956 when one out 
of six were successful. A graduat- 
ing class has consisted normally of 
about twenty, and the student 
body of 100 until the present year 
when 52 will receive degrees. 
Once admitted, students follow 
44 courses distributed over five 
years, rigorously concentrating 
upon scientific subjects. They do 
not specialize within the general 
discipline of forestry ; they prepare 
a field project, but they take no 
general or cultural courses. Wild- 
life and range management appear 
in the curriculum, but recreation 
and other fringe subjects do not. 
Graduates become highly uniform 
and highly competent in the spe- 
cial problems of forestry in Spain. 
The extremely successful reforesta- 
tion program now under way is 
convincing proof of the efficacy of 
the training they receive. 
Nevertheless, a decree of July 
20, 1957 promises some significant 
changes. The genesis of this decree 
is a concern felt in Spain, as in so 
many other countries, over the 
scarcity of technical personnel to 
man the growing industrial and 
social complex. In the ease of for- 
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estry, it prepares to meet this need 
in several ways. First, the number 
of graduates each year has been 
raised from about twenty to fifty. 
A sixth year will be added for a 
doctorate degree, and specializa- 
tion will be allowed at least to the 
point of concentration upon man- 
agement or products. The stiff en- 
trance examinations will be abol- 
ished. Instead students will be 
sifted out on the basis of probation- 
ary courses. The school will be as- 
sociated with a high council of 
technical education with a view to 
breaking the barriers between the 
various technical schools. 

Some conservative foresters shake 
their heads over such reforms and 
predict an overproduction of grad- 
uates and a lowering of standards. 
They prefer the tradition of secure 
employment and restricted mem- 
bership. But their viewpoint will 
probably not win out in the long 
run. Spain needs foresters to plant 
and manage her 65 million acres 
of potential woodland. But she 
needs more than foresters; she 
needs men with vision enough to 
grapple with the over-all problems 
of range, wildlife, soil conserva- 
tion, and watersheds as well as for- 
ests. She needs an _ educational 
policy of abundance as a first step 
in a better life for her people. 

Henry S. KERNAN 

Chief forestry adviser, 
U. 8. Operations Mission, 
Spain 
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Aids For Using Wedge Prisms 


Wedge prisms are used for esti- 
mating basal area and volume of 
forest stands and for measuring 
distances.! The diopter strength of 
the prisms must be known so that 
factors can be caleulated for basal 
area and volume estimations and so 
that targets of specified widths may 
be provided for distance measure- 
ments. Prisms of a desired strength 
to give conveniently-used factors, 
such as 10, 20, 30, 40, ete., may be 
obtained or they may be adjusted 
to desired strengths by proper 
mounting..? Factory-run prisms 
of stated diopter strengths are 
often precise enough for general 
work or they may be calibrated 
more accurately.* In either case, 
factors or target widths may be 
fractional numbers which compli- 
cate their use in the field. Two 
tables are presented which illus- 
trate a method of facilitating the 
accurate use of wedge prisms. 

Table 1 shows the cumulative 
values, to the nearest square foot 
of basal area, for different tree- 
tallies from a point and for prisms 
of different even-number diopter 
strengths from 2 to 8. Note that 
the basal area factors, shown in 
the first line, are fractional num- 
bers. Referring to this table to 
convert a plot tally to square feet 
of basal area reduces arithmetic 
errors in the field. Such a table 
may be developed for prisms of any 
diopter strength or basal area fac- 
tor. 

Table 2 shows the width of tar- 
gets needed to establish circular 
plots of different areas using prisms 
of different diopter strengths. In- 
structions for laying out circular 
plots and for caleulating target 
widths are also shown. 

A convenient target for use in 
laying out circular plots with a 


*Bruce, David. A new way to look at 
trees. Jour. Forestry 53:163-167. 1955. 

*Gould, E. M. Jr. The Harvard Forest 
prism holder for point-sampling. Jour. 
Forestry 55:730-731. 1957. 

"Bell, J. F., and L. B. Alexander. 
Application of the variable plot method 
of sampling forest stands. Ore. Sta. Bd. 
For. Res. Note 30. 22 pp. 1957. 





TABLE 1.—BASAL AREA IN SQUARE FEET PER ACRE 





No. of trees 


tallied from Diopter strength of prism 





a point 2.0 3.0 4.0 5.0 6.0 7.0 8.0 
bs 4.4 9.8 17.4 » «78 39.2 53.3 69.6 
2 9 20 35 54 78 107 139 
3 13 2 52 82 118 160 209 
4 18 39 70 109 157 213 278 
5 22 49 87 136 196 267 348 
6 26 59 104 163 235 320 418 
7 31 69 122 190 274 373 487 
8 35 78 139 218 314 426 557 
9 40 88 157 245 353 480 626 

10 44 98 174 272 392 533 696 
11 48 108 191 299 431 586 766 
12 53 118 209 326 470 640 835 
13 57 127 226 354 510 693 905 
14 62 137 244 381 549 746 974 
15 66 147 261 408 588 800 1,044 
16 70 157 278 435 627 853 1,114 
17 75 167 296 462 666 906 1,183 
18 79 176 313 490 706 959 — 
19 84 186 331 517 745 1,013 

20 88 196 348 544 784 1,066 

21 92 206 365 571 82 1,119 

22 97 216 383 598 862 1,173 

23 101 225 400 626 902 — 

24 106 235 418 653 941 

25 110 245 435 680 980 

26 114 255 452 707 1,019 

27 119 265 470 734 1,058 

28 123 274 487 762 1,098 

29 128 284 . 505 789 1,137 

30 132 294 522 816 1,176 





‘Items in this line are ‘‘basal area factors’’ to the 1st decimal. Other entries in 
the table have been rounded to the nearest square foot. 


TABLE 2.—UsING Prisms To MEASURE DISTANCES 





Width of targets to establish circular plots 








Prism Area of plot in acres 
strength 1/100 1/50 1/20 1/10 1/5 1/2 1 
Diopters Feet 
2.0 0.24 0.33 0.53 0.74 1.05 1.67 2.36 
3.0 0.35 0.50 0.79 1.12 1.58 2.50 3.53 
4.0 0.47 0.67 1.05 1.49 2.11 3.33 4.71 
5.0 0.59 0.83 1.32 1.86 2.63 4.16 5.89 
6.0 0.71 1.00 1.58 2.23 3.16 5.00 7.07 
7.0 0.82 41.17 1.84 2.61 3.69 5.83 8.24 
8.0 0.94 1.33 2.11 2.98 4.21 6.66 9.42 
Plot radius 11.78 16.65 26.33 37.23 52.66 83.27 117.75 





Prisms of known strength (diopter values) may be used to establish desired dis- 
tances from a point. This principle is useful in timber cruising to check the boun- 
daries of circular plots. Inclusion or exclusion of borderline trees may be determined 
quickly with a prism by observing a target of specified width in the center of the 
plot. Opposite sides of the target will be in line across the prism at the plot boun- 
dary. 

Target widths required to establish desired distances are a function of the prism 
strength and the radius of a circle delineating the plot area. The following table 
gives target widths for several common prism strengths used in woodland work and 
for circular plots of sizes most generally desired. These have been calculated from 

ra 
when: w = width of target in feet; r = radius of circular 





the equation: w = 


plot area in feet; d = diopter strength of the prism. 
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prism can be made from a 5- or 6- 
inch diameter mailing tube or sim- 
ilar cylindrical item. The cylinder 
is cut off in the required length 
as shown in Table 2 and up-ended 
over a range pole or staff at the 
plot center. This target is viewed 
along the edge of the wedge prism 
held in a vertical position to locate 
the periphery of the circular plot. 

The writer has found it conven- 
ient to place these two tables, re- 


duced to about 34% X 41% inches, 
back to back in a transparent 
plastic cover and carry them in a 
packet with a collection of prisms. 
They may also be placed in the 
field notebook or fixed to the cover 
of the tatum holder. 


Paut E. LEMMON 


Soil-woodland specialist, 
Soil Conservation Service, 
Washington, D. C. 
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Aerial Application of Benzene Hexachloride for the 
Control of Cone Insects on a Slash Pine Seed 
Production Area 


In an effort to evaluate the effec- 
tiveness of aerial applications of 
benzene hexachloride to minimize 
cone losses to insects on seed pro- 
duction areas, Gair Woodlands 
Corporation, of Savannah, Georgia, 
began field tests of this technique 
in 1957. Aerial spraying was de- 
cided upon because it was felt that 
the acreage involved, the condition 
of the areas themselves, and the 
scattered nature of company lands 
would make the use of ground 
spraying equipment impractical. 

A slash pine seed production 
area in Long County, Georgia, was 
sprayed with one gallon per acre 
of BHC (12 ounces of 36 percent 
iso-gamma BHC, or its equivalent, 
per gallon of oil) the weeks of Feb- 





ruary 25 and June 15, 1957, and 
February 17 and May 10, 1958. 
The cost for flying and the spray 
material was $3.09 per acre for 
each application. 

Fifteen systematically selected 
trees were marked and climbed the 
week of April 7, 1957 (weather 
conditions and other work made 
earlier climbing impossible) and 
the new and l-year-old cones on 
certain limbs were counted and the 
limbs marked. A check was set up 
on an unsprayed seed production 
area about two miles from the first 
area. Cone counts were made there 
the week of April 7 also. Counts 
were repeated on both areas in 
September 1957 and in March and 
May 1958. 
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Cone losses shown by the Sep- 
tember 1957 and March 1958 
counts did not differ significantly. 
The May 1958 counts showed high- 
ly significant differences in new 
cones in favor of spraying—7 per- 
cent mortality among new cones on 
the sprayed area and 31 percent 
mortality on the unsprayed check. 
There were not enough 1-year-old 
cones for a valid test of the spray’s 
effect on them. Only one cone 
(about 0.5 percent) has been lost 
to cone rust each season. 

We feel that the results to date 
indicate that this treatment is quite 
effective in reducing losses of new 
cones on the area treated. That the 
1958 counts showed a significant 
difference between treatments while 
the 1957 counts did not is prob- 
ably because the spray was more 
effective when, as in 1958, it was 
applied closer to the time of polli- 
nation. Since most of the damage 
seems to occur at about the time of 
pollination, we hope to get better 
results next year by spraying first 
about 10 days before pollination 
and again about a week after. 

Dr. T. O. Perry of the Univer- 
sity of Florida and Edward Mer- 
kel of the Southeastern Forest Ex- 
periment Station (Lake City 
Branch) have given us a great 
deal of help and advice. The flying 
was done by Scotair, incorporated, 
of Savannah, Georgia. 

DonaLtp E. Coe 
Forester, 
Gair Woodlands Corporation 
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Points of View 


Some Comments Regarding the Journal 


As long as I can remember, the 
contents and editorial policy of the 
JOURNAL OF Forestry has been 
subjected to sporadic criticism. 
Some field foresters have com- 
plained that it is too technical; 
some research and school men have 
said that that it’s not technical 
enough; a few utilization men have 
said it contains little that helps 
them; some silviculturists think it 
prints too much general policy ma- 
terial; and so on. Some of the 
latest ‘‘blasts’’ are quoted in the 
Central States Section Newsletter 


what is the function of the Jour- 
NAL OF Forestry? Can the Jour- 
NAL please everyone or should it 
even try? These questions are par- 
ticularly difficult because the Jour- 
NAL OF FORESTRY serves sO many 
rather widely separated fields. Note 
that it has 11 association editors in 
11 separate fields ranging from for- 
est genetics, through silviculture 
and forest management, to wildlife 
and range management. 

A profession is usually regarded 
as an occupation based on a special 
body of knowledge and involving 
mental or other attain- 
The labor is usually con- 
more mental than 
**professor’’ is 


of June 1958. special 
The criticism poses some ques- ments. 
tions: What is the true function of sidered to be 
a professional journal; specifically, manual and _ the 


‘properly assumed to have a liberal 
education. Most foresters will 
agree that their occupation is a pro- 
fession and the general public is 
coming to accept this view. If we 
are a profession, we naturally will 
want to act like professional men 
and help build up and commu- 
nicate a body of knowledge upon 
which our profession can depend. 
It seems to me that the function of 
the JOURNAL is simply to (1) com- 
municate professional knowledge 
and ideas to the people engaged in 
the profession, and (2) act as a 
‘*sounding board’’ and open forum 
to hammer out issues vital to the 
profession. 

Now what about the 11 fields 
within the profession mentioned 
above? The SAF definition of for- 
estry is: ‘‘The scientific manage- 














SECTION Box SCORE 
1958 MEMBERSHIP 

Applications R Receiv ed! 

Oct. Total Total 

1958 1957 1958 
Allegheny 8 68 58 
Appalachian 3 71 25 
Central Roeky Mountain 0 24 15 
Central States 3 30 22 
Columbia River a 55 51 
Gulf States 8 84 56 
Inland Empire 1 21 17 
Intermountain 15 6 46 
Kentucky-Tennessee 0 8 3 
New England 0 62 44 
New York 2 37 27 
Northern California 1 9 12 
Northern Rocky Mountain a 49 26 
Ozark 2 92 23 
Puget Sound Meee: 61 48 
Southeastern 17 132 110 
Southern California 0 3 0 
Southwestern 0 7 1 
Upper-Mississippi Valley 10 69 74 
Washington . 0 10 1 
Wisconsin-Michigan 12 84 83 
Totals . 90 1,012 742 

poets Junior, Affiliate, Associate (Initial) grades 

only. 











ScHOOL Box SCORE 
1958 MEMBERSHIP 





‘Student Applications Received 








Oct. Total Total 

1958 1957 1958 
Alabama Polytechnic Institute 0 19 22 
University of California... 0 30 56 
Colorado State University__- 0 19 15 
Duke University —...£._..._..... 9 13 3 
University of Florida 6 6 22 
University of Georgia —..... 2 a 86 45 
University of Idaho SEAS Ae 19 14 
Iowa State College —.-..... <i 35 21 
Louisiana Polytechnic Institute. 0 18 5 
Louisiana State University... 0 41 7 
University of Maine : at 31 22 
University of Massachusetts 0 10 4 
Michigan Coll. of Mining & Tech. 0 29 5 
Michigan State University_..... 0 24 30 
University of Michigan... i 14 18 
University of Minnesota 1 28 32 
University of Missouri 0 62 7 
Montana State University 0 45 17 
State University of New York 0 25 16 
North Carolina State College. 0 36 1 
Oregon State College ae 0 29 30 
Pennsylvania State University 0 32 24 
Purdue University -....................... 0 18 18 


Utah State University. 0 5 24 





University of Washington. 0 27 2 
West Virginia University 0 19 19 
Yale University - a 1 | 6 

Totals Ree ee | | 727 510 
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ment of forests for the continuous 
production of goods and services.’’ 
All 11 fields clearly fit within this 
definition. It seems then that the 
JOURNAL OF ForEstryY is right to 
publish articles in all these fields. 
Special journals within some of 
these fields are appearing, and 
rightly so, but as long as we accept 
the above definition of forestry, we 
eannot rightly criticize the Jour- 
NAL for being too broad. 

In communicating knowledge to 
the profession, is the JoURNAL OF 
Forestry too technical? (Forest 
Science prints most of the highly 
scientific material). It all depends 
on whether we want rather basic 
knowledge to help us understand 
what we are, or should be, doing, 
or whether we are satisfied with 
‘*how-to-do-it’’ prescriptions and 
‘*rules-of-thumb.’’ A truly profes- 
sional man must think, plan, and 
execute; usually in that order. 
Shouldn’t a professional journal 
help provide the knowledge basic 
to these processes? I think it should 
and, all in all, I believe the Jour- 
NAL OF Forestry has done a rea- 
sonably good job. Any weakness 
in the advancement of our profes- 
sion or in the JouRNAL can be 
blamed chiefly on us, as members 
of the SAF, not on the JourNAL 
itself. No professional journal can 
fulfill its function, or maintain its 
status and prestige, if it publishes 
mostly ‘‘how-to-do-it’’ type articles. 

Why don’t some graduate for- 
esters like the technical articles in 
the JOURNAL or Forestry? T have 
heard several reasons: (1) the in- 
formation is not in their field and 
they are not interested, (2) they 
ean’t see the application to their 
work (too much theory), (3) for 
various reasons they don’t trust the 
data or recommendations. I won- 
der if a failure to communicate 
through the JourNAt is not partly 
the fault of the reader. We realize 
that all articles cannot be in our 
own field. We read those that con- 
tribute to our work or to an under- 
standing of our field of work. 
Sometimes we are just interested 
in what the man has to say. 

All research findings may not 
apply immediately to the job at 
hand. Maybe they point the way 





to new practices or to some con- 
cept heretofor unfamiliar to the 
practicing forester. Maybe they 
just show him why certain things 
do or do not happen. This has hap- 
pened to all of us. Also, we may 
question what the author says. This 
doubting is a sacred right which 
should be guarded. However, we 
will cheat both ourselves and the 
author unless we receive what he 
has to say with an open mind and 
give it fair consideration. 
_ Is the JouRNAL oF FORESTRY an 
effective ‘‘sounding board’’ for the 
profession? Has it been too cau- 
tious on controversial issues? These 
are touchy questions. Here again 
the profession will get what it 
wants and demands. Personally, I 
would like to see more lively and 
stimulating discussion of issues, 
whether or not they seem impor- 
tant at the time. Maybe something 
ean be done about this and the 
proper place to begin is within the 
membership of our _ professional 
society. Would anyone else like to 
‘sound off’’? 
Very truly yours, 
LEON S. MINCKLER 
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Comments on “Effect of Soil 
Amendments on Growth of 


Shortleaf Pine” 


It is encouraging to see the in- 
creasing number of articles on for- 
est soil fertilization appearing in 
the JOURNAL oF Forestry. Inter- 
est is increasing rapidly in the pos- 
sibility of using commercial fer- 
tilizers as a tool for improving 
growth conditions in our forests. 

In their recent JouRNAL article 
Roth and Evans! quote some cost 
figures for the fertilizer materials 
that gave the beneficial growth re- 
sponses. It should be pointed out 
here that the bulk of the nitrogen 
(160 pounds of N per acre) came 
from nitrate of soda which has the 
highest unit cost for nitrogen car- 
riers. Nitrate of soda has been a 


*Roth, Elmer R., and Thomas C. Evans. 
Effect of soil amendments on growth of 
shortleaf pine. Jour. Forestry 56:215- 
216. 1958. 
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very popular material in the South 
despite the high unit cost of nitro- 
gen. 

A unit is a term used to desig- 
nate 1 percent of a ton or 20 
pounds. Thus there are 8 units of 
N in the 1,000 pounds of nitrate 
of soda used in the experiment re- 
ported by Roth and Evans. The 
eurrent cost per unit N in nitrate 
of soda is $2.94. The current cost 
per unit N in ammonium nitrate 
is only $2.15. For the amount of N 
applied by the nitrogen carrier 
alone this would represent a sav- 
ing of $6.32 an acre by using am- 
monium nitrate instead of nitrate 
of soda. An additional saving 
would be realized in using ammo- 
nium nitrate which contains 33.5 
percent N as compared to 16 per- 
cent N in nitrate of soda, in that 
less than half as much material 
(480 Ibs. vs. 1,000 lbs.) would have 
to be handled. This could be a very 
important factor particularly in 
eases of aerial applications. 

It is doubtful that even with the 
use of ammonium nitrate instead 
of nitrate of soda that fertilization 
would have been economically fea- 
sible under the conditions described 
by Roth and Evans. In future 
work, however, care should be ex- 
ercised in evaluating the economics 
of the fertilizer applications to for- 
est land. We may well cheat our- 
selves out of a useful silvicultural 
tool as a result of our lack of 
knowledge of fertilizer economics. 

C. T. YOUNGBERG 
Oregon State College, 
Corvallis 


RRR 


Germination Conditions 
for Western Hemlock 


I read with interest Dr. Te May 
Ching’s paper in the April 1958 
JOURNAL OF Forestry ‘‘Some ex- 
periments on the optimum germi- 
nation conditions for western hem- 
lock (Tsuga heterophylla Sarg.) .’” 
This study relates closely to work 
done in my laboratory in recent 








Ching, Te May. Some experiments on 
the optimum germination conditions for 
western hemlock (T7suga_ heterophylla 
Sarg.). Jour. Forestry 56:277-279. 1958. 
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years and is very similar to a 
study made by William Bientjes 
in 1954.? 

Bientjes’ results confirmed ear- 
lier work by the writer and indi- 
cated that soaking of hemlock seed 
for 30-36 hours, _ stratification 
(‘‘naked’’) for 8 weeks (7-9 
weeks), and ineubation at 20°C. 
constant gave the fastest and most 
complete germination of the vari- 
ous combinations tried. The crite- 
rion adopted for the most satis- 
factory germination test was the 
above, with the axiomatic proviso 
that the results should be reason- 
ably similar as among different 
seed lots, and reproducible. 

Dr. Ching has introduced an- 
other concept, namely, that ‘‘sim- 
plicity and rapidity .. . are the 
essence of seed testing’’ and that, 
therefore, ‘‘the optimum germina- 
tion condition for western hem- 
lock appears to be germinating 
seed for five weeks without soaking 
or stratification at 20°C. with sup- 
plemental light’’ (italics mine). 
By ‘‘rapidity,’’ the author refers 
to the total time required for com- 
plete germination, and _ includes 
stratification time. Furthermore, 
the author states in the beginning 
that ‘‘the evaluation of a seed lot 

requires skill and optimum 
growing conditions to obtain a rep- 
resentative and valid measure of 
its potentiality’’ (italics mine). 

I seriously question the author’s 
use of ‘‘optimum’’ in both of the 
quoted statements. Stratification 
is a pretreatment and not a 
growing condition and the time in 
days given to stratification should 
not be added to days of incubation 
to give a measure of rate of germi- 
nation, or ‘‘rapidity’’ as it is 
termed. The author’s figures (1 
and 2) show that ‘‘optimum grow- 
ing conditions’’ as evidenced by the 
slope of the germination curves are 
provided by a constant tempera- 
ture of 20°C. following suitable 
pre-treatment of the seed. This 
simply confirms Bientjes’ results 


*Bientjes, W. The effects of tempera- 
ture, seed moisture, and stratification on 
the germination behavior of western 





hemlock seed. University of British Co- 
lumbia Forest Club, Research Note No. 
1l. 7 pp. 1954, 





published in 1954, even for the 
unstratified seed, except that 
Bientjes did not use light during 
incubation. 

The author states that ‘‘the 
method recommended by Allen 
and Bientjes rendered least total 
germination, i.e., a mean of 77.80 
percent over the nine seed lots 
tested.’’ It should be noted first, 
that the differences shown in Table 
4 under 8 weeks’ stratification are 
not significant, and secondly, that 
the author nowhere describes the 
stratification method used. Allen 
and Bientjes? showed that signif- 
icant differences oceur with vari- 
ous modifications of what is com- 
monly called ‘‘stratification.’’ It 
is desirable, even necessary, to de- 
tail the method if definite con- 
clusions are to be drawn. In this 
laboratory the method is stand- 
ardized and the temperature used 
is 0-1°C., not 5°C. as used by the 
author. 

Under ‘‘Results and _ Discus- 
sion’’ the author states that ‘‘the 
germination response, however, 
did appear to be more prompt and 
uniform after stratification’’ (ital- 
ics mine). Surely they were more 
prompt and surely this is a meas- 
ure of approach to the ‘‘optimum’’ 
referred to in the title and intro- 
duction and in the conclusion. 

The author argues for a partic- 
ular method on the basis of ‘‘sim- 
plicity and rapidity which are the 
essence of seed testing.’’ I am of 


the opinion that proximity to 
optimum conditions, and _ repro- 
ducibility come before ‘‘sim- 


“ec 


plicity’’ and before ‘‘rapidity’’ as 
it is used by the author. Futher- 
more, it is doubtful that the claim 
of ‘‘simplicity’’ can really be sub- 
stantiated. Stratification is not dif- 
ficult in itself and, with modern 
techniques,’ presents no problems. 
The use of 20° C. constant tem- 
perature without light poses no 
difficulties for the ordinary labora- 
tory. The only serious argument is 
the extra time required for strati- 
fication and when total time is a 
consideration, stratification may 


*Allen, G. S., and W. Bientjes. Studies 
on coniferous tree seed at the University 
of British Columbia. Forestry Chronicle 
30: 183-196, 1954, 
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have to be curtailed or eliminated. 

Stratification shortens the incu- 
bation time with the attendant ad- 
vantages of lessened difficulties 
from contamination and a saving 
in ineubator space. This plus an 
increased rate of germination and 
greater uniformity as among lots is 
‘sufficient to recommend the method 
over the one proposed by the au- 
thor. 

For a more detailed discussion of 
the concept of ‘‘optimum’’ ger- 
mination test procedures, the read- 
er is referred to Allen and Bient- 
jes’ paper of 1954. Bientjes’ pa- 
per gives a summarized account of 
a thorough statistical analysis of 
the effects of moisture content, 
stratification, and temperature, and 
their interactions. 

GEORGE S, ALLEN 

Dean, Faculty of Forestry, 
University of British Columbia, 
Vancouver 


Further Comments 

The paper by Dr. Te May Ching 
in the JoURNAL or Forestry for 
April 1958 on germination condi- 
tions for western hemlock includes 
a number of statements and impli- 
cations with which I differ. 

Although one of the aims of 
standardizing test conditions is to 
secure maximum germination in 
the shortest possible time, Dr. 
Ching interprets her data in such a 
way that her ‘‘optimum condition’”’ 
(dry sowing) actually requires 2 
and 3 weeks longer for maximum 
germination than does the use of 
stratified seed. The crux of the 
problem appears to be the unusual 
inelusion of stratification time as 
part of the total germination pe- 
riod. I ean find no official sanction 
for such addition of presowing 
treatment time to germination 
time, and I doubt if any nursery- 
man would schedule his operations 
on an unrealistic report showing 6 
to 10 weeks for maximum germina- 
tion of a lot of stratified seed. 

As to Dr. Ching’s interpretation 
of the effect of treatment and tem- 
perature on total germination, here 
again we lack a standard condition 
—that of the length of time during 
which the germination test is run. 
Frequently a test carried out one 
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week longer than another will give 
a significantly greater total germi- 
nation. Conversely, if parallel tests 
are run long enough, even relative- 
ly inactive lots of seed may reach 
the same total germination as a 
vigorous lot. 

To minimize the effect of vary- 
ing duration of tests, I have recent- 
ly developed a formula for evaluat- 
ing any germination tests, purport- 
ing to be complete, in terms of a 
standard test period—which for 
certain practical considerations, has 
been arbitrarily set at 28 days. The 
formula evaluates a test by means 
of a single figure, the ‘‘germina- 
tion value,’’ in which the prompt- 
ness and rapidity of germination, 
as well as total germination, re- 
ceive due weight. The formula will 
be published after current tests to 
correlate field germination with 
germination values have been com- 
pleted. 

Applying this formula to data 
transcribed from Dr. Ching’s curves 
in Figures 1 and 2, I find that, 
when only the time under germi- 





nation conditions is considered, 
there is a very highly significant 
effect of treatment in favor of 
stratification. The F values were 
approximately three times those 
required for the 1 percent level. 
However, under optimum tempera- 
ture conditions, the differences in 
germination values between 4 and 
8 week stratification are not sig- 
nificant, and would not warrant 
the expense of refrigerating a lot 
of seed for an additional 4 weeks. 
. When checked by the formula, 
the effect of temperature during 
germination is highly significant. 
I agree with Dr. Ching that 20°C 
is optimum for western hemlock, 
and that even 8 weeks of stratifica- 
tion does not counteract the adverse 
effect of 15° germination tempera- 
ture. The temperature range of 
20-30° is equally unsuitable for 
best germination of dry seed, but 
its adverse effect is progressively 
minimized by increased periods of 
stratification. Finally, the specific- 
ity of germination temperatures for 
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non-stratified seed, which Dr. Ching 
points out and which the formula 
confirms, is another powerful argu- 
ment for stratifying western hem- 
lock seed to secure the most prompt, 
rapid, and complete germination 
under a wide range of conditions. 
Feix J. CZABATOR 

Southern Forest Expt. Sta., 
Forest Service, 

U. S. Department of Agriculture 


In Reply 


The comments with reference to 
my recent publication, ‘‘Some Ex- 
periments on the Optimum Germi- 
nation Conditions for Western 
Hemlock,’’ are much appreciated. 
It appears that some of the objec- 
tions to certain portions of the ar- 
ticle are based upon a lack of clar- 
ification of terms and procedures 
used. 

The critics of the article have 
assumed that there is opposition to 
the use of stratification in nursery 
establishment. No such statement 
was made or intended. Figures 2 
and 3 show the effect of stratif- 
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All right you Woods Apes here it is 


A commodious, compendium of logger’s lingo collected by Dean Walter 
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changing history. 
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How to Reduce Cost, Increase 
Survival in Tree Planting 





The new MARK 8&8 Tree 
Planter is your answer. Con- 
sider just these three fea- 
tures: 


e Low initial cost — under 
$250. Low operating cost 


e Survival record as high 
as 95 percent 


e Operates easily with jeep 
or light tractor 


It’s light, compact, rugged, 
built of finest materials 


ORE and more foresters are 

turning to the new Batson- 
built MARK 8 because, in most 
cases, it does their tree planting 
quickly and efficiently for less 
money—and with a survival rec- 
ord of from 80 to 95 percent. This 
is especially true in old fields 
where the 238-pound planter is at 
its best. Compact—less than 3 
feet wide and 5 feet long—it can 
be operated with any 3-point trac- 
tor or jeep. And it is easily trans- 
ported. So why pay more when 
MARK 8 will do the job? Write 
for full information—today. 


The MARK 8 is priced at $247.67, 
f.o.b. Jackson, Mississippi. 


Phone Fleetwood 4-3565 
P. P. Box 8305, Battlefield Station 
Jackson 4, Mississippi 


New Planting Bar—Cost reduction 
while increasing survival is not con- 
fined to machine planting at For- 
estry Suppliers, Inc. A new planting 
bar—the KBC Bar—has been devel- 
oped for the hand planters, a vastly 
improved tool that is saving time, 
manpower and seedlings. 


Featuring a wedge-shaped blade 4 
inches wide and 12 inches long, ta- 
pered to a sharp point, the overall 
length of the new bar is 42 inches. 
The wedge shaped blade and the bar’s 
added weight make for greater ease 
of penetration, which means faster 
planting. The larger, deeper hole 
makes for better root spread, which 
means greater survival, 


The new KBC Bar is priced at $5.95 
—-or $58 a dozen. 





Old style or standard planting bars 
are also available at Forestry Sup- 
pliers, Ine. at $4.95 or $54.44 a dozen. 

So is the short-handle planting mat- 
tock with 26-inch hickory handle, 
priced at $4.25, or $42.50 a dozen. 


Tree Planting Bags of both extra 
heavy duck and nylon coated with 
weatherproof neoprene are in stock, 
ready for immediate shipment. These 
bags represent the latest models and 
are designed to eliminate waste mo- 
tion and thus increase the number of 
trees planted per day. They are qual- 
ity products, carrying the Forestry 
Suppliers, Ine. guarantee. 


The extra heavy duck bag is priced 
at $4.75, or $48 a dozen—the nylon 
bag at $6.25, or $71.90 a dozen. 
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SUPPLIERS 


INCORPORATE D 














New from MORA CHEMICAL... 
a forest fertilizer that WORKS! 


| 
MORE GROWTH &f 
THE FIRST 


YEAR! 


INCREASE 
IN TREE 
HEALTH! 


Now available to you. ..a slow acting, 
non-burning pellet fertilizer designed specifi- 
cally for FOREST SEEDLINGS. 





In thoroughly replicated tests conducted by forest lab- 
oratories, this new pellet fertilizer from MORA CHEM- | 
ICAL produced a 43% increase in height growth... a | 
54% increase in tree health and root development BY | 
THE END OF THE FIRST YEAR! 


v No burning on species tested. (Douglas Fir, White 
Fir, Hybrid Pine, Monterey Pine, Sitka Spruce.) 


May be utilized with all types of planting methods. 
Easy to handle. 


v No evidence of increased animal damage. 


Developed in one of the country’s leading forest 
research laboratories. 


As shown in the photo at right, 
examination at the end of the 
first year showed substantial 

portions of the pellet still 
remaining. Your trees will gain 
food and nourishment for one 


or more years! ‘ 


For the full story on how you can put this amazing fertilizer 
to work for you, write today to Ted Wadsley, President .. . 


MOURA CHEMICAL 


CORPORATION 


Chemical Manufacturers for Forest, Farm and Industry | 















3412 - 16th Avenue West, Dept. J. 
Seattle 99, Washington 
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ication, although this point was 
not included in the discussion. This 
was an oversight. The statement 
was also made that ‘‘the author 
nowhere describes the stratification 
method used.’’ The stratification 
condition employed in the study 
was to place soaked or unsoaked 
seed on top of moist sand in a cov- 
ered petri dish at 50° C as ex- 
plained on page 278, column 2. 

The crux of the problem, as 
pointed out by Dr. Czabator, is 
‘‘the unusual inclusion of stratifi- 
cation time as part of the total 
germination period.’’ It has been 
pointed out that the problem of the 
laboratory is to get a complete ger- 
mination report as soon after the 
receipt of the sample as possible. 
This is a real problem in the Ore- 
gon laboratory which each year is 
receiving increasing quantities of 
tree seed for commercial test. For 
the seedsman who is awaiting the 
results of the germination test be- 
fore consummating a sale it is of 
little consequence whether the 
elapsed time is spent in soaking 
the seed or stratifying it if the test 
itself is accurate. He is likely to 
consider the total time from the 
submission of the sample to the re- 
ceipt of the completed test report 
as most important. As Dr. Allen 
has so aptly pointed out, ‘‘the only 
serious argument is the extra time 
required for stratification and 
when total time is a consideration, 
stratification may have to be cur- 
tailed or eliminated.’’ 

The paper in question presents 
data which indicates that stratifica- 
tion may be eliminated with no loss 
in accuracy of the test. The point 
is that some time may be saved in 
obtaining the final test, and that 
on many occasions this time is im- 
portant. It is of little consequence 
whether stratification is considered 
as a part of the germination proc- 
ess or not, but it is necessary to 
recognize the total time involved 
in germination and pre-treatment. 
This paper simply points out a time 
saving possibility with no loss in 
accuracy. 

Te May CHING 

Assistant agronomist, 
Oregon Agricultural 
Experiment Station, Corvallis 
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No. 43 of a series featuring forestry practices, projects and products. 





The importance of the forests of Ver- 
mont may be inferred from the name of 
the state—Verde—mont—the Green Moun- 
tain State. Three hundred and fifty years 
after the discovery of Lake Champlain, the 
Green Mountains are still green. Of the 
State’s 5,937,900 acres, 3,729,700 acres are 
in woodland. Ninety-two percent of this 
woodland is in the hands of 39,000 wood- 


land owners. 


492 sawmills, 77 other primary wood 
using industries and a host of industries 
manufacturing products from the size of 
golf tees to ships depend on this resource. 
An expanding year-around recreation in- 
dustry, which accounts for a sizable part 
of the State’s income, would be impossible 
without the forests. Vermont leads the na- 
tion in the production of maple syrup, one 
of its famous products. 


The first settlers found the entire state 
forested and one of their first tasks was 
the clearing of land for agriculture. It is 
said that many paid for their farms with 
the ashes of the trees sold for potash, 


SOUTHERN COATINGS AND CHEMICAL ©O. 











oh PAPER S&S PULP MILLS A naxrionar FORESTS 


For many years most cutting was done 
without consideration for the next timber 
crop. Most woodlands grew in a wild state 
without cultural measures. However, this 
trend has reversed itself in recent years, 
and more and more owners recognize the 
value of managing their timber to increase 
growth and improve quality. 


As in other forested areas, large fires 
were not uncommon as late as 1910. This 
situation has improved to the point that 
Vermont now has one of the best fire 
records in the nation. It is estimated that 
insects and diseases destroy more timber 
than fire. 


On an overall volume basis, Vermont 
today grows more timber than it cuts. 
But statistics reveal that for every thousand 
board feet of softwood timber grown, 1,780 
board feet are cut—while cutting hard- 
woods consumes only 640 board feet of each 
thousand presently grown. A change in use 
is in the foreseeable future. 


VERMONT DEPARTMENT OF FORESTS AND 
ParKs—contribution to this series does not 


necessarily constitute endorsement of South- 
ern Glo products. 


As the landowner becomes aware of the value 
of increasing growth and improving quality 
of his timber acres, SOUTHERN GLO tree 
marking paint takes a natural place in his 
plans. Here is a forestry "tool" that not only 
marks swiftly and produces easily spotted 
identification . . . SOUTHERN GLO, with 


its exclusive stay-mixed formula 71020, saves 
mixing, stirring and straining time required 
by ordinary paints. Try it. We believe its 
uniform high quality will prove both pleas- 
ant and profitable for you. 





Dept. 2, Sumter, South Carolina—New Orleans, La, 





The Tree Identification Book. A 
New Method for the Practical 
Identification and Recognition of 
Trees 


3v George W. D. Symonds. Pho- 

tographs by Stephen V. Chel- 
minski. 268 pp. Lithoprinted, Il- 
lus. M. Barrows & Co., New 
York. 1958. $10. 


Mr. Symonds has attempted, 
with a minimum of text and a 
maximum of photography (over 1,- 
500 prints), to enable anyone to 
identify 119 species of common na- 
tive and 17 exotic or naturalized 
trees of the Northeastern States. 
The author is a landscape archi- 
tect. 

There are chapters titled <Ac- 
knowledgements, Contents, Intro- 
duction, Instructions, Appendix 
(with Bibliography), Glossary, and 





Reviews 


the book is in two parts, Pictorial 
Keys and Master Pages, these 
parts black-indexed on the edges, 
to which it is suggested that tabs 
may be attached. Each division of 
these two parts is paged on the 
‘‘tabs.’’? Many but not all of these 
pages contain a scale. ‘‘ Pictorial 
Keys’’ are divided into seven 
groups: Opposite Leaves (inelud- 
ing opposite branching), Thorns; 
Leaves (Simple, Odd-shaped, Very 
Large, Palmately Compound, Pin- 
nately Compound); Flowers (ar- 
ranged in chronological sequence 
from March to August); Fruit 
(Nuts, Pods, Winged, Berries, Odd 
and Miscellaneous); Twigs and 
Buds; Bark; and Needle-leaved 
Trees (7.e., conifers). ‘‘Part II. 
Master Pages,’’ covering 129 pages, 
contains habit pictures of the 
whole tree; some brief range, 
height and other notes; and places 





Index, all unpaged. The bulk of 





together the leaf, twig, flower, 
fruit, and bark pictures of the 
various species. 

The pictures are good, in some 
cases excellent, especially consid- 
ering the method of reproduction 
which, in the case of small] delicate 
flowers (such as those of ash) re- 
sults in a blurriness destructive of 
detail. Observation and cleverness 
often appear in the pictures and 
brief notes, for example, in show- 
ing the divergent buds of beech 
as contrasted with the appressed 
buds of shadbush; though, in the 
ease of the former, one might 
wish that the picture showed the 
characteristic oblique position of 
the bud with reference to the leaf- 
sear and that the magnolia and 
sweetbay pictures indicated clear- 
ly (or mentioned) the twig-encir- 
cling stipule-sears. Common patho- 
logical conditions that might be 








and for levelling. 


visible scales . . 


$52.35 
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THE BenPMecadews Co. 


315 Pharr Road, N. E. 


ATLANTA s, ctorcia 


BEN says: “WHY GUESS — when 
you can be 100% Right every time!” 


with the Blume-Leiss ALTIMETER — a fine precision 
instrument of great accuracy for measuring tree heights 


A favorite with European Foresters for over 20 years. 
This highly accurate tool, weighing only !1 ozs., fits the hand and has five 
. 45’, 60’, 90’ and 120’ for measuring tree heights and a 
degree scale for slope measurements, to level roads and ditches. 
Lightweight, durable construction, with all moving parts completely en- 
closed for protection from dust and shock. 

Complete with Range Finder 





10-DAY 
TRIAL OFFER 


Order now. Send no 
money. Test it yourself. 
If not entirely satisfied, 
return it to me at no 
cost to you. 


ADDRESS DEPT. 10-58 

















You can depend on Ben 

for fast, personal service and you pay no more. 
If it’s not listed in my Catalog, I'll get it for you 
at no extra cost! 





BEN MEADOWS. 
Now Available without Range Finder 
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mistaken for fruits are not forgot- 
ten, such as cedar-apple galls on 
redeedar and the staminate flower- 
galls of white ash. Perhaps espe- 
cially noteworthy are the bark pic- 
tures and those differentiating the 
two catalpa species. The profes- 
sional botanist would probably ob- 
ject to the listing of shadbush 
fruit as ‘‘berries.’’ Instead of ‘‘red 
oak’’ a distinction between north- 
ern and southern red oaks would 
be desirable. 

The author checked his scientific 
nomenclature with Rehder’s Man- 
ual but mentions no standard for 
his common names. The Forest 
Service Check List would have 
made a good reference for this 
purpose. The reviewer regrets that 
the author did not follow the prin- 
ciples of name-compounding adopt- 
ed by Standardized Plant Names 
and in the Check List; at least 
such inconsistencies would have 
been avoided as spelling Osage 
Orange, Sweet Bay, and Tulip 
Tree as two words, as contrasted 
with Ironwood, Nannyberry, and 
Yellowwood solid. The acceptance 
of Swamp Locust as the common 
name of Gleditsia aquatica is un- 
fortunate. The proof-reading has 
been carefully done; I have de- 
tected only two small errors, the 
misspelling of Liberty Hyde Bai- 
ley’s surname in the bibliography 
and that of Taxus baccata in the 
index. The paper birch design of 
the handsome (always ephemeral) 
jacket one might wish could have 
been preserved on the more perma- 
nent cover. It is unfortunate that 
a useful book such as this should 
be so expensive, the price putting 
it beyond the purse of many peo- 
ple who otherwise would wish to 
get copies. 

Wiutuiam A. DAyToNn 
Arlington, Virginia 


Nature Is Your Guide 
By Harold Gatty. 287 pp. Tllus. 
E. P. Dutton, New York. 1958. 
$4.95. 
Any book primarily concerned 
with the arts of recognizing loca- 
tions and directions is bound to 





meet prejudice. Every writing of 
consequence on camping and wood- 
craft includes one or more chapters 
on pathfinding. And in wilderness 
living and survival, little advan- 
tage derives from discovering 
where one is if he doesn’t know 
what to do when there. Fortunate- 
ly this book reveals its own rich 
reasons for publication. 

The author admirably portrays 
enjoyment of all the many natural 
evidences of an overall law and 
order. In it the natural world, 
separated from man’s politica! 
gropings, makes sense. 

This tidy volume (%x534x814 
inches) is packed with a detailed 
index, sun tables, a bibliography, 
unusual colored illustrations, star 
charts, a foreword by General Doo- 
little, and 25 chapters. These in- 
clude: How Early Man Found His 
Way ...A Sixth Sense (of diree- 
tion) ... Walking in Cireles ... in 
a Straight Line... Use of the Ears 
... Smell... Reflections in the Sky 
... Directions from the Wind... 
Trees and Other Plants... Anthill 
Signposts ... Finding Your Way 
in the Desert ... In Polar Regions 

. Directions from Hills and Riv- 
ers... from Waves and Swells... 
the Color of the Sea .. . Habits of 
Sea Birds...the Moon... the Sun 
... the Stars... Telling Time by 
the Stars. 

Gatty’s formal education cen- 
tered at the Royal Australian 
Naval College. He was successively 
a ship’s officer in the merchant ma- 
rine, navigator for Wiley Post on 
their 1931 record-setting flight 
around the world, in charge of Air 
Navigation Research and Training 
for the U. S. Army Air Corps (be- 
tween the wars) and, during World 
War II, Group Captain in the 
Royal Australian Air Foree and 
Director of Air Transport for the 
Allied Air Forces in Java and at 
General MacArthur’s headquarters 
in Australia and New Guinea. He 
has sailed, flown, and traveled over 
most of the world, and has lived 
in many parts of it. 

Most men gifted with Gatty’s 
skill with instrumental navigation 
scorn ancient arts of primitive 
navigators and ignore the many 
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The Complete, 
Indispensable .. . 


FORESTRY 
HANDBOOK 


Editor: Reginald D. Forbes, 
Consulting Forester; 


Staff Editor: Arthur B. Meyer, 
Editor, “‘Journal of Forestry” 





For the first time in one volume—all the 
working methods, techniques, and vital 
data of on-the-ground forestry’ as prac- 
ticed today. Handbook organizes in 
workable, tabular form the _ essential 
facts of forest management, silvics, silvi- 
culture, watershed management, and all 
other important related subjects. 23 in- 
dexed sections cover logging, utilization 
and wood technology, the chemistry and 
physics of wood, forest road engineering, 
etc. “There is no other publication 
having so complete a coverage of prac- 
tical data.” Journal of Soil and Water 
Conservation. Edited for the Society of 
American Foresters. 146 Contributing, 
Consulting Editors. 744  ills., tables; 
1,201 pp. 6x9. $15 


The PHYSIOLOGY of 
FOREST TREES 


Edited by Kenneth V. Thimann, 
Harvard University; with 33 contributors 


Anew, authoritative contribution to 
biological science resulting from the First 
International Symposium on Forest Tree 
Physiology. Presents research work in 
nine areas of investigation. Topics in- 
clude the ascent of sap, aspects of trans- 
location, photosynthesis, mineral nutri- 
tion, etc. 233 ills.; 678 pp. $12 


FOREST SOILS 


Their Properties and 
Relation to Silviculture 
S. A. Wilde, University of Wisconsin 


This new guide clearly describes the 
properties of forest soils as related to 
silviculture. Shows how skillful utiliza- 
tion of soil can increase timber output 
and cut operational costs; gives a work- 
ing knowledge of many soils. “The most 
modern, comprehensive treatment avail- 
able”’—American Forests. 216 = ills., 
tables; 537 pp. $8.50 











====USE COUPON TO ORDER ===», 
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. . 
® Please send me books checked below: . 
5 . 
= {1 Forestry Handbook, r] 
. Forbes- Meyer ad ea $15.00 
= (© The Physiology of Forest Trees, ‘ 
. Thimann ctaelaseaisi . 12.00 & 
® 5 Forest Soils, Wilde .................... .. 8.50 : 
. 

. 0 Check enclosed 0 Bill me . 
° (Postage paid when check accompanies order) = 
’ ‘ 
a Name. * sin baienalubbecasiptceeieeertianian . 
. . 
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THE RONALD PRESS COMPANY 


15 East 26th St., New York 10 
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NEW w DESIGN 
LIGHTER 1» WEIGHT 





S Sake eX 
Type FZZ—Packs a PRESSURE Punch 


24%” Suction and 114” Discharge 
Designed for pumping through a 214” line over 
350 ft. long. 

Supplies from draft, on 10 ft. lift:* 

60 U.S. GPM at 90 Ibs. 

80 U.S. GPM at 82 Ibs. 

100 U.S. GPM at 72 Ibs. 





% = ESET NaS 
Type FZ—Packs a VOLUME Punch 
3” Suction and 212” Discharge 
Designed for pumping through a 214” line not over 
350 ft. long. 
Supplies from draft. on 10 ft. lift:* 
85 U.S. GPM at 60 Ibs. 
150 U.S. GPM at 52 Ibs. 
300 U.S. GPM at 18 Ibs. 
*Based on level terrain 


New in design, the FZZ and FZ pump bodies | 


and heads are of aluminum for lighter weight. New, 
efficient check valves and improved Hale ejector- 
type priming—these are only a few of the new 
features! 


Conveniently portable for two men (now only 
148 Ibs.), either unit can be mounted or carried 
on any type of apparatus or truck for fighting 
fires while in motion from booster tank, or can be 
used to fight fires direct. 


Write today for NEW information and litera- 
ture; ask for demonstration. 


* Please send information immediately on your 


* new, improved FZ 2 FZZ portable fire pump- 
: ing units. Dept. 


| Name ae 


; Address - 


> = A 


FIRE PUMP co. 


Conshohocken, Pa. 


Town 


‘HALE 





evidences of direction in nature. 
Gatty rates the Polynesians the 
greatest pathfinders of history. He 
reminds us that great white ex- 
plorers ‘‘discovered’’ lands to 
which ‘‘dark-skinned humans’’ al- 
ready had navigated. In his book 
he revels in the literature, folk- 
lore, and natural phenomena which 
everywhere show to humble, out- 
ward thinking minds, clues to 
man’s predictable comings and go- 
ings. 

. Foresters who enjoy ecological 
manifestations of lands they trav- 
erse will find this book interesting 
and rewarding. We who dwell 
amid semi-arid contrasts, miss cer- 
tain critical phenomena until we 


note in the preface: ‘‘. . . no one 
book could . . . hope to cover every 
locality in detail... but illus- 


trate(s) the type of thing which 
every reader can learn about his 
own locality.’’ 

The book is an excellent primer 
for increasing numbers of people 
who travel to all parts of the world. 
It is one of world travel—not to 
cities and other congested human 
phenomena, and not by ship or 
plane—but by intellect to lands 
and waters they populate. 

J. V. K. Wagar 
Colorado State University 
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Experiences with the Weather 


By William M. Bergman III. 
371 pp. Vantage Press, New 
York. 1957. $3.50. 

Weather is an age old topic and 
one of universal interest and im- 
portance. 

An amateur weather enthusiast 
recounts in Experiences with the 
Weather 26 years of weather events 
in various localities in the Middle 
Atlantic States and New England. 
The author, a horticulturist by pro- 
fession, describes in considerable 
detail the weather and its effects on 
plants, trees, insects, animals, and 
people. He is one of many who are 
charmed by nature in her many 
moods—by the miracle of the 
awakening earth in spring; by the 
spectacle of the painted forest in 
the fall; and by the unusual, sud- 
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den, and severe turns of the weath- 
er. But by the time these events 
have been similarly described for 
every occurrence in 26 years, the 
reading becomes exceedingly dull— 
even to the reviewer, who also kept 
a diary of weather events for sev- 
eral years. 

Although voluminous data such 
as daily temperatures, precipita- 
tion amounts, timing of thunder- 
storms, and deviations from month- 
ly normals are included, it is fre- 
quently impossible to tell where 
the observations were made or by 
whom. The author moves over sev- 
eral states during the period cov- 
ered in the book, and his personal 
observations along the way are ap- 
parently mixed in with official 
Weather Bureau records and news- 
paper accounts. Consequently, the 
book is not adequate as a reference 
on the weather in any particular 
locality, though the area around 
Chesapeake Bay receives greatest 
attention. 

Much of the book is devoted to 
routine data that might better have 
been summarized in tabular form 
and placed in an appendix. This 
would have left for the narrative 
only those events that were suffi- 
ciently unusual that to have lived 
through them might honestly have 
been classed as an ‘‘experience.”’ 
Unusual events described by the 
author include an account of a 
tornado in Wilmington; a thunder- 
squall that turned the writer 
around, bicycle and all; the strange 
overcast from Canadian forest fires 
in September 1950; hurricane Ha- 
zel as it roared across the Alfred 
I. Dupont Estate near Wilming- 
ton ; and occasional encounters with 
thunderstorms, snowstorms, and 
cold fronts. 

Weather affects everyone, and in 
pointing this out, the author gives 
special attention to the fishermen 
and yachtsmen on Chesapeake Bay; 
to the truck gardeners whose crops 
suffer annually from drought or 
frost; to the ‘‘autoist’’ each time 
it snows or becomes icy; to the of- 
fice workers, factory workers, and 
vacationists during every hot spell; 
and to the school children in all 
weather. 
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OcroBER 1958 


The book follows a rather un- 
usual style in that it is primarily 
a chronological account of weather 
data mixed with related and seem- 
ingly unrelated events. Within a 
few sentences in the same para- 
graph the author mentions a local 
maximum temperature, the mini- 
mum temperature at Oxford, Md., 
the next morning, a fall from his 
bicyele and the ‘‘disillusioned and 
disappointed Victory gardeners.’’ 
Paragraphing is used only to sep- 
rate monthly accounts, even 
though the weather in some months 
requires 4 pages to describe. Events 
in recent years are described in 
greater detail than those of earlier 
years. Starting with a half-page 
description of 1930, ‘‘The year of 
the great drought; a mild winter,’’ 
the material presented for each 
year increases rapidly. For 1955 
alone, a half-page title is followed 
by 21 pages of detailed accounts 
of day-to-day weather. 

The forester will likely find little 
of interest in this book because the 


climatological data are available in 
more usable form elsewhere. The 
few accounts of unusual weather 
events are too far separated by un- 
important detail to hold reader at- 
tention. 
OwEN P. CRAMER 
Pacific Northwest Forest and 
Range Experiment Station 
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Forest Fertilization 


Compiled by Donald P. White 
and Albert L. Leaf. 305 pp. 
State University College of For- 
estry at Syracuse University, 

Syracuse, N.Y. 1956. No price 

indicated. 

In recent years the advances in 
forest management intensity have 
increased the interest in site im- 
provement through the addition of 
soil amendments. In compiling this 
worldwide coverage of the forest 
fertilization literature, the authors 
have performed a real service for 
foresters and others interested in 
this field. Here for the first time, 
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is brought together the pertinent 
forest tree nutrition information 
as related to young stands, plan- 
tations, and nursery practices. 
Certain research investigations on 
shade tree fertilization along with 
greenhouse pot culture and hydro- 
ponie studies have been included. 


‘The 700 references include over 


400 from foreign literature with 
translated titles, 317 of which are 
abstracted in some detail te facili- 
tate an evaluation of the problem 
and results. 

The authors recognized that a 
complete indexing would have been 
helpful; however, because of the 
complexity of the subject matter, 
only 200 of the major references 
were indexed to provide the reader 
a guide to 12 general categories. 
Foresters and investigators in the 
field of forest nutrition owe a vote 
of thanks to Drs. White and Leaf 
for their useful contribution which 
will save many hours of library re- 
search. 

E. C. STEINBRENNER 

Weyerhaeuser Timber Company 








FIVE YEARS IN THE MAKING 


24 different models of planters 
NEW ¢ IMPROVED « FIELD TESTED 








MODEL 54-BA 


R. A. WHITFIELD MFG, CO, 





THE WHITFIELD 
CONTOUR TRANSPLANTER 


The Ideal Machine tor Contour Planting and Underplanting 
Gordon Rd., Rt. 2, 






cD 








500,000 
already 
sold 











full year. 





Austell, Ga. 











AMAZING FORESTRY TOOL! 
PS The Mighty Heavy-Duty 


HANDYMAN JACK 


Helps 1 Man Do the Work of 10 














Lifts trucks, trailers; 
logging machinery, 


Lifts trees, logs, 
rocks; pulls roots, 
small stumps, posts. 





small buildings. 








Over | * Approved and 
Agencies. 


THE HANDYMAN JACK—one of the most 
versatile machines in the world! Ruggedly built of 
malleable iron and railroad steel. Sure, positive 
lift for objects up to 3 tons! Raises or lowers load step by step. 
| Compact, light enough to take anywhere. Guaranteed for 1 


Order Your HANDYMAN JACK Today! 
Rush only $18.95 now for your HANDYMAN JACK, F.O.B. Bloomfield, 
Indiana. Actually a $30.00 value! Shipping weight 28 Ibs. Satisfaction 
unconditionally guaranteed or your money back. Mail your order TODA 


to: 
*"HARRAH MFG. CO., Dept. N-35, Bloomfield, Indiana 


 * Lifts 3 Tons ... 42” Continuous Lift 
48” High . . . weighs only 28 Ibs. 


* Hundreds of uses ... also stretches, 
splices wire, makes hoist or clamp. 


used by Federal 
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240 UTILITY 340 UTILITY 


INTERNATIONAL CUB® LO-BOY® INTERNATIONAL 240 UTILITY INTERNATIONAL 340 UTILITY 
12.8 HP 38.5 HP 45.0 HP 
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eee Size and stamina 

to match your every 
power need! 
Step into a 


NEW WORLD of 
UTILITY POWER! 










Now! The widest array of power on wheels ever offered industrial 
and commercial users! New International tractors open a whole 
new world of more efficient utility power for loading, trenching, 
lifting, hauling ... for saving time and cutting costs on the widest 
range of work! 









Power PLUS brawn! Each new International weighs in at the heavy- 
weight end of its respective power class—sizes from 12.8 to 72.5 
bare engine horsepower. This built-in brawn assures strength, stam- 
ina, and dependability that cuts down-time to a bare minimum... 
keeps production up! All-new features include: 










New 3-point hitch with precision Tel-A-Depth control... ultra- 
smooth six-cylinder engines for heavy-duty Internationals, 61 and 
72.5 engine hp .. . Fast Reverser to speed all shuttle-type operations 
... higher-capacity built-in hydraulics ... heavy-duty power steer- 
ing ... years ahead operating comfort and maneuverability. These, 
plus exclusive [H-developed Torque Amplifier drive and Fast-Hitch, 
let you literally “tailor” a new International to your exact power 
and equipment needs. 













There’s a dealer near you. See him today for on-the-job proof of bonus 
capacity and dependability in a new International tractor. For new, illus- 
strated catalog, write International Harvester Co., Dept. JF-10, P. O. 
Box 7333, Chicago 80, Illinois. 











460 UTILITY 
TERNATIONAL 460 UTILITY INTERNATIONAL 560 3 
61.0 HP 72.5 HP SEE YOUR 


INTERNATIONAL 
HARVESTER 










pusnceass Pa] 






; a 
oS = DEALER 
Pa 
—“ International Harvester Products pay for themselves in use—Farm Tractors and 
Equipment... Twine... Commercial Wheel Tractors... Motor Trucks... Construc- 


tion Equipment—General Office, Chicago 1, Illinois. 
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Large Scale 
Tree-Marking! 








Carrying more paint but pounds lighter 
and many dollars less, here's Nelson's 
answer to the problem ‘‘How to mark 
more trees with fewer stops for reloads" 
on plantations — other big operations. 


NO HEAVY CONTAINER 


Using the pumping action of the famed Nel- 
Spot Gun to pull paint through the hose, 
Nelson's BAK-PAK requires no compressed 
air, no special container of heavy-gauge 
steel for the paint. 





NO TEDIOUS PUMPING 


Needing no pressure behind the paint, 
Nelson's BAK-PAK eliminates pumping. Elim- 
inates messy paint transfers too. A stand- 
ard-size gallon paint can, just as it comes 
from the factory, that (and a more com- 
fortable harness) is all there is to Nelson's 
BAK-PAK. 





AND COSTS LESS TOO! 
Many dollars less in first cost, the BAK-PAK 






with its Nel-Spot Gun and special Nelson Bis 
Tree Marking Paint offers these other posi-G = W, 
=~) - 4 


tive economies — time ™ 
saved cleaning plugged \\ 
guns — time saved stir- 
ring paint—no part-cans 
wasted — plus extra yield (more spots per gallon) 
and extreme durability (no remarking). 


For ordinary day-to-day marking, of course, it's 
still the Nel-Spot Quart Hand Gun — favorite tree 
marking tool for foresters all over the world. 





Onder Direct, or for more details -- White 


IRON MOUNTAIN, MICH. 
MONTGOMERY, ALA. 


THE NELSON CO. 
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Publications of Interest 

Variation in Tracheid Length and 
Wood Density in Geographic Races of 
Scotch Pine by Robert M. Echols ana- 
lyzes certain factors of wood quality 
for 15 European provinces, for trees 
grown on the Fox State Forest, Hills- 
boro, N. H. Very highly significant 
variations were found in _ tracheid 
lengths and wood density in the Scotch 
pine races examined. The results are 
given in Yale University School of 
Forestry Bulletin 64. 


* * * 


Foresters concerned with developing 
yield tables for managed stands (main 
stand plus thinnings) will find Provi- 
sional Yield Tables for Oak and Beech 
in Great Britain by W. T. Waters and 
J. M. Christie of interest. This 31- 
page booklet issued by the Forestry 
Commission sells for 2s. 6d. net. The 
publication includes various compari- 
sons from yield tables prepared in 
Denmark and Germany with the Brit- 
ish figures. 


* * * 


An agricultural dictionary Maate- 
louden Sanakirja, published by Kus- 
tannusosakeyhtio Otavan Kirjapaino, 
Helsinki, 1958, contains many terms 
dealing with forestry. Compiled under 
the auspices of the Scientifie Agricul- 
tural Society of Finland by Liisa 
Mali, this book covers terms in Fin- 
nish with their Swedish, German and 
English equivalents. An introductory 
section of 28 pages is followed by 
596 pages of terms, then an index of 
177 pages. 


® & at 


Forest Fortune — An Industrial 
Prospect in Central West Virginia, 
published by the West Virginia Bank- 
ers Association, a 24-page, attractive- 
ly illustrated, brochure points out the 
possibilities of the timber resources in 
a 12-county area. Copies may be ob- 
tained by writing the Conservation 
Commission, Division of Forestry, 
State Office Building No. 3, Charles- 
ton, West Virginia. 


we & n 


On the fiftieth anniversary of the 
Ohio Agricultural Experiment Station, 
J. F. Aughanbaugh, H. R. Muckley, 
and O. D. Diller have compiled Per- 
formance Records of Woody Plants in 
the Secrest Arboretum. In the 90-page 
booklet, Departmental Series 41, is 
recorded the year planted, the location, 
and the present status (or when failed 
and why) for more than 1,000 species 
from Abella to Zelkova. 
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Current Literature 


Compiled by Mantua Mez.ia, Librarian, State University College of Forestry at Syracuse University 


Range Management Section Compiled by Newiir G. Larson, Library, U. 8S. Department of Agriculture 


General 


The Book of Trees. By W. C. Grimm. 
363 pp. Illus. The Stackpole Co., Har- 
risburg, Pa. 1957. $5.00. 

Flowering Trees of India. By M. S. 
Randhawa. 210 pp. Illus. Indian Coun- 
cil of Agric. Research, New Delhi. 
1957. $7.50. 


Farm Forestry 


Growing Red Cedar in Florida. By L. T. 
Nieland and A. 8. Jensen. 7 pp. Illus. 
Florida Agric. Ext. Serv., Gainesville. 
1958. Cir. No. 183. 


Forest Management 


Volume Determination for Second-Growth 
Slash and Longleaf Pine in Northeast 
Florida. By R. W. Cooper and D. F. 
Olson, Jr. 11 pp. Southeastern Forest 
Expt. Sta., Asheville, N. C. 1958. 
Sta. Paper No. 92. Mimeog. 


Logging and Milling 
Transportation and Handling of Whole 
Trees. By E. W. Fobes. 2 pp. U. S. 
Forest Products Lab., Madison, Wis. 
1958. Rept. No. 1637-57. Mimeog. 





Pathology 


Control of Decay and Sap Stain in Logs 
and Green Lumber. By T. C. Scheffer. 
13 pp. Illus. U. 8S. Forest Products 
Lab., Madison, Wis. 1958. Rept. No. 
2107. Mimeog. 


Protection 


California Flatheaded Borer. By R. L. 
Lyon. 7 pp. Illus. U.S. Forest Serv., 
Washington 25, D. C. 1958. For. Pest 
Leaflet No. 24. 5 cents (Govt. Print. 
Off.) 

Forest Insect Conditions in the Southeast 
During 1957. By W. F. McCambridge, 
W. P. Nagel, and R. J. Kowal. 10 pp. 
Southeastern Forest Expt. Sta., Ashe- 
ville, N. C. 1958. Sta. Paper No. 93. 
Mimeog. 

Lodgepole Needle Miner. By G. R. 
Struble. 7 pp. Illus. U. S. Forest 
Serv., Washington 25, D. C. 1958. 
For. Pest Leaflet No. 22. 5 cents 
(Govt. Print. Off.). 

The Texas Leaf-Cutting Ant. By W. H. 
Bennett. 4 pp. Illus. U. S. Forest 
Serv., Washington 25, D. C. 1958. For. 
Pest Leaflet No. 23. 5 cents (Govt. 
Print. Off.). 








White-Pine Weevil. By H. A. Jaynes 
‘and H. J. MacAloney. 7 pp. Illus. 
U. S. Forest Serv., Washington 25, 
D. C. 1958. For. Pest Leaflet No. 21. 
5 cents (Govt. Print. Off.). 


Range Management 


Checklist of Plants of the San Joaquin 
Experimental Range. By R. F. Buttery 
and L. R. Green. 32 pp. California 
Forest & Range Expt. Sta., Berkeley. 
1958. Mise. Paper No. 23. 

The Desert Grassland; a History of 
Vegetational Change and an Analysis 
of Causes. By R. R. Humphrey. Bot. 
Rev. v. 24 pp. 193-252. Apr. 1958. 
$.75. N. Y. Botanical Garden, N. Y. 58. 

Germination of Thiourea-Treated Bitter- 
brush Seed in the Field. By R. L. 
Hubbard and B. O. Pearson. 6 pp. 
California Forest & Range Expt. Sta., 
— 1958. Forest Res. Notes No. 


Killing Brush Sprouts on Open Wood- 
land. By C. A. Graham. 5 pp. Cali- 
fornia Forest & Range Expt. Sta., 
Berkeley. 1958. Forest Res. Notes No. 
136. 


Mountain Farm Woodland Grazing 
Doesn’t Pay. By E. R. Sluder. 2 pp. 








ForESTER 
Seal-Tite Torch 


Provided with fuel trap, check 
valve and flash-back screen 
to protect you from explosion 
hazards. 


Welded tank with cushion 


SAFEST, SIMPLEST 
DRIP TORCH YOU CAN USE 




















say 
“Merry Chon tmas ‘ 


Your friends will exclaim over and treasure these charming, novel 
CARDS OF WOOD. Wafer-thin, flexible, made of Fir, Pine, Cedar 
and other exquisitely grained woods, 334” x 434”, printed with ap- 
propriate designs and messages. 


New Base 
base, double bottom, oil proof U. S.. Patent No. 
gaskets and tight valves 


SEALTITE against leakage. 


No Pressure—No Preheating. 
Burns diesel oil, stove oil or 
mixed fuels with low flash- 
point. 





Special Offer: send only $1. for 5 assorted beautiful 
cards with protective card, envelopes and illustrated folder. 
You’ll want to re-order before Christmas! 


Approved for use by 


U. S. Forest Service BOOKMARKS OF WOOD make attractive, inexpensive gifts. Made 


of the same lustrous, satiny woods, gay with colored ribbons and 
lustrous tree decorations. $1. for 3 all different, with greeting cards, 


Manufactured By 
envelopes. Order Now! 


WESTERN FIRE 
EQUIPMENT CO. 


69 Main St. 


Business Cards, Announcements, Menus 


CARDS OF WOOD Manlius 13, New York 














San Francisco, California 























The first step in reducing cut- 
ting costs is the selection of a 
chain saw built to give you 
more . .. a POULAN ‘F’ model 
is @ precision-built gear driven 
chain saw that cuts faster 
more economically. Ask your 
POULAN DEALER to show you 
the other “extra quality” fea- 
tures of the POULAN ‘F’ 
MODEL. 





Here’s the direct drive with 
stamina . . . powerful smooth 
action feeds it through the 
wood more economically. The 
POULAN ‘H’ model is precision- 
built and simply constructed to 
meet the requirements of the 
professional cutter . . . it’s built 
for him! For more production at 
less cost get a quality saw.... 
buy a POULAN “hustler” and 
you'll enjoy full-time cutting! 





HUSTLE WITH 






CHAIN SAWS 


lll al ple 
Send for free literature 
POULAN CHAIN SAWS 
P. O. Box 9066 Dept. 10-A 
Shreveport, Louisiana 
1 am interested in a direct drive___Gear drive__ 
See SSE eS saschenticees 
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Southeastern Forest Expt. Sta., Ashe- 
ville, N. C. 1958. Res. Note No. 119. 

Seeding-Depth Trials with Bitterbrush 
(Purshia tridentata) in Idaho. By J. 
V. Basile and R. C, Holmgren. 10 pp. 
Intermountain Forest & Range Expt. 
Sta., Ogden, Utah. 1957. Res. Paper 
No. 54. 

16 Plants Poisonous to Livestock in the 
Western States. By the Animal Dis- 
ease and Parasite Research Division. 
49 pp. Illus. in color. U. 8S. Dept. of 
Agric., Washington 25, D. C. 1958. 
Farmers’ Bul. No. 2106. 

Suggested Guide for Chemical Control of 
Weeds. By D. L. Klingman and Oth- 
ers. 55 pp. U. S. Agric. Research 
Serv., Washington 25, D. C. 1958. 
ARS No. 22-46. 

Winter Grazing Results, South Missis- 
sippi, 1951-57. By C. L. Blount. 8 pp. 
Mississippi Agr. Expt. Sta., State Col- 
lege, Miss. 1958. Bul. No. 555. 


Reforestration 


Land Rehabilitation for Timbers Perma- 
nent Future. 8 pp. Illus. Allied Trae 
tor Equipment Co., Seattle 4, Wash. 

Ten Years of Strip-Mine Forestation Re 
search in Ohio. By R. F. Finn. 38 


pp. Illus. Central States Forest Expt. 
Sta., Columbus, Ohio. 1958. Tech. 
Paper No. 153. Mimeog. 

Silviculture 


The Effects of Manure on a White and 
Norway Spruce Plantation at Grand’- 
mere, Quebec. By J. D. MaeArthur. 
15 pp. Illus. Canada Dept. of North- 
ern Affairs and Nat’l. Resources. For. 
Research Div., Ottawa. 1957. Tech. 
Note No. 64. 


Guide to Selection of Superior Loblolly, 
Shortleaf and Virginia Pine in the 
Tennessee Valley. By T. G. Zarger. 
9 pp. TVA Div. of For. Relations, 
Norris. 1958. Tech. Note No. 31. 
Mimeog. 

Initial Spacing and Growth of Pinus 


radiata. By D. A. N. Cromer and C. 
K. Pawsey. 42 pp. Illus. Forestry 
and Timber Bur., Canberra, Australia. 
1957. Bul. No. 36. 

Natural Regeneration on a 2-Acre Mixed- 
Oak Clear Cutting Five Years After 
Logging. By H. F. Seholz and A. J. 
De Vriend. 11 pp. Illus. Lake States 
Forest Expt. Sta., St. Paul, Minn. 
1957. Sta. Paper No. 48. Mimeog. 

The Occurrence of Spruce in the Interior 
of British Columbia. By E. H. Gar- 
man. 31 pp. Illus. B. C. Forest Serv., 
Victoria. 1957. Tech. Publ. No. 49. 
50 cents. 
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Silvicultural Characteristics of American 
Basswood. By H. F. Scholz. 15 pp. 
Illus. Lake States Forest Expt. Sta., 
St. Paul, Minn. 1958. Sta. Paper No. 
62. Mimeog. 

Silvicultural Characteristics of Bigtooth 


Aspen. By P. E. Slabaugh. 16 pp. 
Lake States Forest Expt. Sta., St. 
Paul, Minn. 1958. Sta. Paper No. 63, 
Mimeog. 

Silvicultural Characteristics of California- 
Laurel. By W. I. Stern. 16 pp. Illus. 
Pacific Northwest Forest & Range 


Expt. Sta., Portland, Ore. 
Ser. No. 2. Mimeog. 

Silvicultural Characteristics of Flowering 
Dogwood. By J. P. Vimmerstedt. 11 
pp. Southeastern Forest Expt. Sta., 
Asheville, N. C. 1957. Sta. Paper No. 
87. Mimeog. 

Silvicultural Characteristics of Jack Pine. 
By P. O. Rudolf. 31 pp. Illus. Lake 
States Forest Expt. Sta., St. Paul, 
Minn. 1958. Sta. Paper No. 61. 
Mimeog. 

Silvicultural 
Silver Fir. 
pp. 
Expt. Sta., Portland, Ore. 
Ser. No. 4. Mimeog. 

Silvicultural Characteristics of Western 
Hemlock. By C. M. Berntsen. 15 pp. 
Pacific Northwest Forest & Range 
Expt. Sta., Portland, Ore. 1958. Silv. 
Ser. No. 3. Mimeog. 


1958. Silv, 


Characteristics of 
By E. J. Dimock II. 12 


1958. Silv. 


Wood Preservation 


Studies of the Methodology of Soil-Block 
Testing. By C. G. Dunean. 126 pp. 
Illus. U. S. Forest Produets Lab., 
Madison, Wis. 1958. Rept. No. 2114. 
Mimeog. 


Wood Technology and Utilization 


Bin Pallets for Agricultural Products. 
By T. B. Heebink. 10 pp. Illus. U. S. 
Forest Products Lab., Madison, Wis. 
1958. Rept. No. 2115. Mimeog. 

Grouping of Indian Timbers and Their 
Properties, Uses and Suitability. By 
V. D. Limaye. 64 pp. Illus. Manager 


of Publications, Delhi. 1957. Indian 
Forest Reeords. Timber Mechanies. 
Vol. 1, No. 2. Rs 9.50 or 15sh. 


Hough’s Encyclopedia of American 
Woods. Vol. 2. By E. S. Harrar. 2 
sections. 75 wood samples. Robert 
Speller, New York. 1958. $25. 

The Strength Properties of Some Uganda 





Timbers. By C. H. Tack. 23 pp. 
Uganda Forest Dept., Entebbe. 1958. 
Bul. No. 5. 

Weatherboard Timbers of New South 


Wales. 7 pp. Forestry Commission of 
N.S.W. Div. of Wood Technology, Syd- 
ney. 1957. Pamphlet No. 17. 





improvement. 





Plan Special Issue for November 


Plans are well underway to devote the November 1958 issue of the 


JOURNAL OF ForeEsTRY to the subjects of forest genetics and forest tree 
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Society Affairs 








Georce A. Garratt, President 
School of Forestry 

Yale University 

New Haven 11, Conn. 


B. E, ALLEN 

Union Bag-Camp Paper 
Corporation 

P. O. Box 570 

Savannah, Ga. 


Puiuie A. BRIEGLEB 

Southern Forest Experiment 
Station 

704 Lowich Building 

2026 St. Charles Avenue 

New Orleans 13, La. 


DonaLp E. CiuarK 

U. S. Forest Service 
Federal Center, Building 85 
Denver 7, Colo. 





Officers and Council 
1958-1959 


Henry J. MALSBERGER, Vice 
President 

Southern Pulpwood Conservation 
Association 

900 Peachtree Street, N. E. 

Atlanta 9, Ga. 


CuHarLes A. CONNAUGHTON 
U. S. Forest Service 

630 Sansome Street 

San Francisco 11, Calif. 


KennetH P. Davis 

School of Natural Resources 
University of Michigan 

Ann Arbor, Mich. 


Maurice K. Gopparp 
Department of Forests and Waters 
Harrisburg, Pa. 


/ 


Henry Cuepper, Executive 
Secretary 

Mills Building, 17th Street at 
Pennsylvania Avenue, N. W. 

Washington 6, D. C. 


Wituam D. HaGenstein 
Industrial Forestry Association 
1410 S. W. Morrison Street 
Portland 5, Ore. 


J. Hersert STONE 

U. S. Forest Service 

729 N. E. Oregon Street 
Portland 8, Ore. 


Henry J. Vaux 

School of Forestry 
University of California 
Berkeley 4, Calif. 





Coming Events 


CIF to Hold 50th 
Anniversary Meeting 








The Canadian Institute of Forestry 
will hold its 50th Anniversary annual 
meeting October 7-9, 1958, at Fredric- 


ton, New Brunswick. 
Soil Conservation Society 
City Auditorium, Asheville, N. 


will be headquarters for the 13th an- 
nual meeting of the Soil Conservation 


Society October 19-22. 


American Forestry Association 


The 83rd annual meeting of 


the 


= 


FIRST IN THE FOREST IW 


Mann’s TRUE AMERICAN Axe 
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This hardy woodcuitter is balanced to make woodcutting 


easier. 


Its full-shouldered keen bite; its precision-inserted, 


weatherproofed hickory handle; its hefty “authority” tell you 
why woodsmen have chosen True American for generations. 


American Forestry Association will be 
held in Tueson, Ariz., October 27-30, 
1958. Headquarters will be the Pion- 
Hotel. Meeting theme: “Water, 
Forests, and People.” 


eer 


Southeastern Section 
The Southeastern Section has sched- 
uled its winter meeting for January 


22.23, 


1959 at Mongomery, Ala. 


Kentucky-Tennessee Section 


Mammoth Cave, Ky., will be the 
the 
Kentucky-Tennessee Section January 
30-31, 1959, 


scene of the winter meeting of 





FIRST, ask your dealer; if he doesn’t sell MANN axes you 
can order direct from factory. Send $6.70 (suggested retail 
price) for 3% lb. Double Bit True American Axe, Michigan 
Pattern — ppd. in continental U.S.A. 


Ask for catalog showing Mann’s “Colonial”, “Knot Klipper”, 


“True American” and “Indian Chief” Axes 


all made 


since America was young — now produced by fifth-generation 


craftsmen. 


Makers of finest quality axes since colonial days. 


————=— tt! 








MANN EDGE TOOL COMPANY 


785 


Lewistown 3, Pennsylvania 

















PRUNING MADE EASY 


Bartlett Mfg. Co. now offers the 
M-414 MEYLAN PRUNING SAW 
which consists of the AN 
use of anaxehandle 
with the Bartlett No. 
44 Pole Saw Head 
except that a special 
blade of heavier tool 
steel is used and 
can be furnished in 
either 16” or 18” 
length. The axe han- 
dle, which is espe- 
cially made for this 
saw is properly ta- 
pered to fit the head 
and is 36” long. 





Because the Meylan 
Saw will enable a 
man of average 
height to prune 914 
ft. from the ground, 
it has made a saving 
in pruning conifer- 
ous plantations as 
great as 25%. 

The Saws are available 
for prompt shipment, 
delivered to any ad- 
dress in U.S.A. at the 
following prices. 


M-414 Meylan Saw, complete 


with 16” blade.......... $12.00 
M-414 Meylan Saw, complete 
with 18” blade.......... $12.50 


Subject to special price 
to public institutions for 
quantity lots. 


BARTLETT 

No. 114B 

PRUNING 
SAW 










Stream- 
lined, speedy- 

cutting prun- 

ing saw with 

big, husky teeth 

that cut full length 

of blade. No other 
saw compares with it 
for speed, efficiency and 
ease of filing. No special 
gauges required. 


114B—Special Utility Saw 
Delivered $9.10 


Bartlett Mfg. Co. 
3015 E. Grand Boulevard 
Detroit 2, Mich. 











Council’s Column 








A Chapter’s Vote on Registration 


On June 12, 1958 the Georgia Chap- 
ter of the Southeastern Section en- 
dorsed, without one dissenting vote, 
a proposal to require the registration 


| of any foresters who practices forestry 
| on lands of another, i.e., lands not his 


own or belonging to his immediate em- 


| ployer. This at first look might seem 


a rather radical step, but it is just as 
inevitable as night following day. It 
is indeed a significant movement, for 
today only Georgia, Alabama, and 
Michigan have permissive registration 
provided for by state statute. But 
Georgia, with nearly 500 foresters, and 
nearly eight years of registration ex- 
perience has realized that something 
more than just a permissive enabling 
act for registration is necessary. 

It is even more significant when we 
realize that this movement marks the 
first time that legally the practice of 
the profession of forestry and those 
qualified to engage in the profession 
will be fully recognized by one of the 
sovereign states and enforced by legal 
statute. This, of course, will be con- 
tingent on the forthcoming general 
assembly passing the required legisla- 
tion. 

The proposed legislative statute 
vests in the Board of Registration the 


| power to recognize the quality of the 


various schools of instruction, plus the 
qualifications of the applicant for reg- 
istration, at the same time denying 
the right to practice forestry to those 
who are by law unqualified. Corollary 
will be punishment by fines for infrac- 
tions of the rules covering the prac- 
tice of forestry on lands of another by 
unqualified (unregistered) persons. 
The proposed statutes states at the out- 
set: “It is the purpose of this Act to 
protect the public by improving the 
standards relative to the practice of 
professional forestry.” 

Just think what this means. In re- 
cent years, many Chapter, Section, and 


| national meetings have been replete 


| were dispensing 


with complaints that unqualified, poor- 
ly educated and sub-standard persons 
forest management 


| advice to the general public based on 
| some arithmetical juxtaposition of a 


mathematical formula. Said formula 
was topped off with copious doses of 
what might appear practical advice 
which could be professionally chal- 
lenged., Compulsory registration could 
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easily bring to an end such allegedly 
nefarious practices. 

Coincidental with complaints of the 
dispensation of inferior forestry ad- 
vice have been warnings that many 
schools were offering curricula, leading 
to a degree in forestry which were 
professionally sub-standard and could 
not be accredited by the Society of 
American Foresters. There is no law, 
nor will there be, prohibiting forestry 
schools. But compulsory registration, 
whereby the Board of Registration re- 
serves unto itself the right to approve 
the forestry school and the graduates 
of the school, which requirement by its 
very nature must encompass the basie 
quality of the courses offered, presents 
an automatie control. The proposed 
Georgia law also provides for a writ- 
ten examination administered by the 
board designed to show knowledge and 
skill approximating that obtained by 
graduation from a_ board-approved 
school; the examination being given to 
graduates of schools not approved by 
the board. No longer can the profes- 
sional standards of work quality, pay 
grades, and general acceptance of for- 
esters by the publie be short-circuited. 
If the graduate cannot be registered 
as a qualified professional! forester, he 
becomes extremely limited as to his 
professional endeavors on lands of the 
general public. 

It should not be construed that com- 
pulsory registration of foresters as 
contemplated offers a panacea for all 
the ailments of the profession. There 
will always be the necessity for a code 
of ethies and a need for straight-think- 
ing, hardworking personnel imbued 
with the philosophy of service above 
self. Men with a sense of high pro- 
fessional standards will always be in 
demand. 

However, even the most naive will 
have to admit that compulsory regis- 
tration, backed by the legislative and 
enforcement powers of a_ sovereign 
state, will go quite a way in protect- 
ing the hard won gains of one of 
America’s most honored professions. 


B. E. ALLEN 
BEB 
Southern California Section 
Has New Officers 


Two new officers of the Southern 
California Section have begun their 
duties. They are chairman, Lynn R. 
Biddison, Fontana, Calif., and secre- 
tary, Robert Blanford, of Riverside, 
Calif. 

The office of vice president will he 
filled at a later date. 
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Colleges and Universities in the United States 
Offering Instruction in Forestry (October 1, 1958) 


Accredited 


The following institutions are ac- 
credited for forestry instruction by 
the Council of the Society of American 
Foresters. 


Alabama Polytechnic Institute, De- 
partment of Forestry, Auburn, Ala. 


University of California, School of 
Forestry, Berkeley 4, Calif. 


Colorado State University, College 
of Forestry and Range Management, 
Fort Collins, Colo. 


Duke University, School of Forestry, 
Durhan, N. C. 


University of Florida, School of For- 
estry, Gainesville, Fla. 

University of Georgia, School of 
Forestry, Athens, Ga. 

University of Idaho, College of For- 
estry, Moscow, Idaho. 

Iowa State College, Department of 
Forestry, Ames, Iowa. 

Louisiana Polytechnic Institute, De- 
partment of Forestry, Ruston, La. 


Louisiana State University, School 
of Forestry, Baton Rouge 3, La. 

University of Maine, School of For- 
estry, Orono, Maine. 


University of Massachusetts, Depart- 
ment of Forestry and Wildlife Man- 
agement, Amherst, Mass. 


Michigan College of Mining and 
Technology, Department of Forestry, 
Houghton, Mich. 


Michigan State University, Depart- 
ment of Forestry, East Lansing, Mich. 


University of Michigan, School of 
Natural Resources, Ann Arbor, Mich. 

University of Minnesota, School of 
Forestry, St. Paul 1, Minn. 


University of Missouri, School of 
Forestry, Columbia, Mo. 


Montana State University, School of | 
Forestry, Missoula, Mont. | 


State University of New York, Col- | 
lege of Forestry, Syracuse 10, N. Y. 

North Carolina State College, School | 
of Forestry, Raleigh, N. C. | 

Oregon State College, School of For. | 
estry, Corvallis, Ore. | 


| 
| 
Pennsylvania State University, | 
Schoo] of Forestry, University Park, 
Pa. 





Purdue University, Department of 
Forestry and Conservation, Lafayette, 
Ind. 


Utah State University, College of 
Forestry, Range and Wildlife Manage- 
ment, Logan, Utah. 


University of Washington, College 
of Forestry, Seattle 5, Wash. 

West Virginia University, Division 
of Forestry, Morgantown, W. Va. 


Yale University, School of Forestry, 
New Haven 11, Conn. 


Not Accredited 


The following institutions offer pro- 
fessional and/or technical curricula in 
forestry, but do not meet the require- 
ments for accreditation. 

Arkansas Agricultural and Mechan- 
ical College, Department of Forestry, 
College Heights, Ark. 


Stephen F. Austin State College, De- 
partment of Forestry, Nacogdoches, 
Texas. 

Clemson Agricultural College, For- 
estry Department, Clemson, 8. C. 

University of Connecticut, Depart- 
ment of Forestry and Wildlife Man- 
agement, Storrs, Conn. 

Harvard University, Harvard For- 
est, Petersham, Mass. 

MeNeese State College, Department 
of Plant Science, Lake Charles, La. 

Mississippi State College, Depart- 
ment of Forestry, State College, Miss. 

University of Illinois, Department of 
Forestry, Urbana, Ill. 

University of New Hampshire, De- 
partment of Forestry, Durham, N. H. 

Oklahoma State University of Agri- 
culture and Applied Science, Depart- 
ment of Forestry, Stillwater, Okla. 


University of the South, Forestry 


Department, Sewanee, Tenn. 


787 


Southern Illinois University, Depart- 
ment of Forestry, Carbondale, Ill. 


Virginia Polytechnic Institute, De- 
partment of Biology, Blacksburg, Va. 


State College of Washington, De- 
partment of Forestry and Range Man- 
agement, Pullman, Wash. 


Introductory, Preforestry, and 
Specialized Courses 
Abraham Baldwin Agricultural Col- 
lege, Tifton, Ga. 
University of Arkansas, Department 
of Horticulture, Fayetteville, Ark. 


Centenary College of Louisiana, De- 
partment of Biology, Shreveport, La. 


Cornell University, Department of 
Conservation, Ithaca, N. Y. 

Grand Rapids Junior College, Grand 
Rapids, Mich. 

Humboldt State College, Forestry 
Department, Arcata, Calif. 


Idaho State College, 
Idaho. 


University of Kentucky, Department 
of Horticulture, Lexington, Ky. 


Pocatello, 








TREES FOR FOREST PLANTING 


PINE*SPRUCE 


We have grown Pine, Spruce and other 
conifers for 50 years. 

KEENE FORESTRY ASSOCIATION 
BOX 378, KEENE, NEW HAMPSHIRB 














BAKED ENAMEL 


METAL FORESTRY SIGNS 


for WOODLAND BOUNDARY MARKERS—NO 
TRESPASSING & FIRE WARNING SIGNS— 
LOCATION MARKERS—CRUISER TAG e9 
any size to your specifications. WRITE FOR 
QUOTATIONS ON ALL YOUR SIGN NEEDS, 
state size and quantity. 
A. L. LIND COMPANY 
5036 THOMAS AVENUE SOUTH 

————= MINNEAPOLIS 10, MINNESOTA == 











Infringers and 
imitators warned 









3 Patents. Best Chrome 

material. Sold by Durable 

the thousands, Strong, 
Steel 





THE RENOWNED 
CHARLES H. RICH 
"Forest Fire Fighting Tool” 
Write for Prices and Descriptions 


C. H. RICH FOREST FIRE TOOL CO. 


218 W. Bald Eagle St. 
Lock Haven, Pa. 


REGULATION 
FIELD CLOTHES 


for 
U. S. FOREST SERVICE PERSONNEL 


Complete Price List on Request 


THE FECHHEIMER BROS. CO. 


UNIFORMS FOR OVER 75 YEARS 
CINCINNATI 2, OHIO 














SILVA COMPASS 


Simpler — More Accurate 


Recommended by foresters for cruis- 
ing. Easier to use, faster, positive. | 
Direct course readings. Write for 4: 
Sree literature and instructions. 


SILVA INC. Dept J, LaPorte, nd, QP , om 


















TM MODEL 
Lowther Heavy duty tree planters | 
deep penetration and 


insure 
straight root systems. 


Our Sod Scalpers aid survival 
and growth. 


Six distinctly different models 
available to cover all soil and 
terrain conditions. 


For details write 


HARRY A. LOWTHER COMPANY 
BOX 1412, JOLIET, ILLINOIS 


Lassen Junior College, Division of 
Vocational Forestry and Lumbering. 
Susanville, Calif. 


Marlboro College, Marlboro, Vt. 


University of Maryland, Department 
of Horticulture, College Park, Md. 


Nichols Duddley, 
Mass. 


Junior College, 


North Dakota Agricultural College, 
Department of Horticulture and For- 
estry, Fargo, N. Dak. 


North Dakota School of Forestry, 
Bottineau, N. Dak. 


Northwestern State College, Agri- 
culture Department, Natchitoches, La. 


Ohio State University, Department 
of Horticulture and Forestry, Colum- 
bus 10, Ohio. 


Paul Smith’s College, Forestry De- 
partment, Paul Smiths, N. Y. 


Pasadena City College, Pasadena 4, 
Calif. 

University of Rhode Island, Forestry 
Department, Kingston, R. I. 

Rutgers University, Department of 
Forestry, New Brunswick, N. J. 








University of Tennessee, Department 
of Horticulture and Forestry, Knox- 
ville 16, Tenn. 


Texas A & M College, Department 
of Range and Forestry, College Sta- 
tion, Texas. 

University of Vermont, College ot 
Agriculture, Burlington, Vt. 


Wisconsin State College, Botany De- 
partment, Superior, Wis. 

University of Wisconsin, College ot 
Agriculture, Madison, Wis. 


Ranger Schools 


State Forest Ranger School of the 
University of Florida, Lake City, Fla 


State Ranger School of State Uni 


| versity College of Fcrestry, Wanakena 


N.Y. 


Special Watershed Program 


Featured at AAAS Meeting 


Announcement has been made that 
the American Association for the Ad- 


| vancement of Science will hold its an- | 


nual meeting in Washington December 
26-31. Foresters will be interested in 


many of the programs covering the | 
| principal fields of science but espe- 


cially Section O (Agriculture) which 
under the title “Water and Agricul- 
ture” will conduct a symposium on the 
subject and in addition feature many 
other papers given in the program 
below. 


MONDAY MORNING, DEC, 29 


9:00 a.m.; South Ballroom, Hotel 
Willard; Symposium: Water and 
Agriculture, Part I: Water for the 
Future. 

D. A. Williams, Soil Conservation 
Service, USDA, Presiding. 

1. Water Resources Planning and 
Development in Agriculture. Edward 
A. Ackerman, Resources for the Fu- 
ture, Washington, D. C. (Lantern, 30 
min.) 

2. Legal Aspects of Water Use in 
Agriculture. Clarence A. Davis, At- 
torney, Washington, D. C. (30 min.) 

3. Significance of Small Watershed 
Programs to American Agriculture. 
Carl B. Brown, Soil Conservation 
Service, Washington, D. C. (30 min.) 

4. Impact of Water Management 
and Agriculture on Ground-Water 
Supplies. R. L. Nace, U. S. Geological 
Survey, Washington, D. C. (Lantern, 
30 min.) 

5. Diseussion 


Leader. Bernard 
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Little Beaver 
Tree Girdler 





The Machine That Gets 
Production In Any 
TSI Operation 


The LITTLE BEAVER TREE GIRD. 
LER —girdlers all trees regardless of 
shape, size or species. SPEED — allow 
one second per diameter inch. Trees 4 
to 6 inches in diameter are girdled in 
less than 5 seconds—30 inch tree—30 
seconds. To get production the practical. 
economial way—use the LITTLE BEAV- 
ER TREE GIRDLER a machine designed 
to do the job. 


Get The Complete 
Job Done With 
The Little Beaver 


For Full Details See Your Dealer or Write 

















LIVINGSTON 
Frank, Forest Service, USDA, Wash 


ington, D. C. (30 min.) 


MONDAY AFTERNOON, DEC. 29 


2:00 p.m.; South Ballroom, Hotel 
Willard; Symposium: Water and 
Agriculture, Part II: Water Sourees. 

H. J. Sloan, University of Minne- 
sota, Presiding. 

1. Factors that Affect the Water 
Cycle. William C. Ackerman, Illinois 
State Water Survey Division, Urbana, 
Illinois. (30 min.) 

2. The Effects of Weather Modif- 
ication on Water Supplies. Howard 
T. Orville, Beekman and Whitley, Ine., 
Long Green, Maryland. (Lantern, 30 
min.) 


3. Use of Climatic Data on Guid- 
ing Farming Operations. C. H. M. 


Van Bavel, Agricultural Research 
Service, Raleigh, North Carolina. 


(Lantern, 30 min.) 

4. Precipitation Measuring and 
Analyses as an Aid to Agriculture. 
G. L. Barger, U. S. Weather Bureau, 
Asheville, North Carolina, (30 min.) 

5. Diseussion Leader. Vincent J. 
Schaefer, Director of Research, The 
Munitalp Foundation, Ine., Schenee- 
tady, New York. (30 min.) 
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MONDAY EVENING, DEC. 29 

8:00 p.m.; Executive Room, Willard 
Hotel. AAAS Section O—Agriculture 
Business Meeting. 

TUESDAY MORNING, DEC. 30 
South Ballroom, Hotel 
Water and 
Water Plan- 


9:00 a.m.; 
Willard; Symposium: 
Agriculture, Part IIT: 
ning and Use. 

Roy L. Lovvorn, North Carolina 
Agricultural Experiment Station, Pre- 
siding. 

1. Relations between Soil Conser- 
vation Practices and the Availiability 
of Water for Agriculture. Cecil H. 
Wadleigh, Agricultural Research Serv- 
ice, USDA, Beltsville, Maryland. (Lan- 
tern, 30 min.) 

2. Increasing Water Yields by For- 
Herbert C. Storey, 
USDA, Washington, 


est Management. 
Forest 
D. C. (30 min.) 

3. Interdependence of Upstream 
and Downstream Water Management. 
Wayne TD. Criddle, Utah State Engi- 
neer, Salt Lake City, Utah. (Lantern, 
30 min.) 

1. Views of Water Users in Fed- 
eral Reclamation Projects. William T. 
Palmer, Bureau of Reclamation, Wash- 
ington, D. C. (30 min.) 

5. Diseussion Leader. 


Service, 


William G. 


® 
Northern Rocky Mountain 


During the past year the Northern 
Rocky Mountain Section held seven 
successful meetings at approximately 
monthly intervals, according to a re- 


port by Chairman Victor O. Sand- 
berg. The meetings were varied in 
character from technical discussions 


of watershed management and_ fire 
control to a special ladies night with 
musical entertainment and an illus- 
trated talk on atomie hazards and 
forestry. A spring field trip conelud- 
ed the meetings. In one meeting ser- 
ious consideration was given to the 
possibility of reorganizing the Section 
on a Chapter basis in order to in- 
crease membership in the widespread 
area covered by the Section. 

As an example of what went on at 
one meeting (January 15, 1958), the 
following is quoted from Chairman 
Sandberg’s report: 

“This meeting was held at the Aer- 
ial Fire Depot just out of Missoula 
in conjunction with the Forest Serv- 
ice Junior Professional Orientation 
Meeting. About 100 Forest Service 
employees were in attendance, plus 60 
members of the Society. Dinner was 





McGinnies, Central States Forest Ex- 
periment Station, Columbus, Ohio. (30 
min.) 


TUESDAY AFTERNOON, DEC. 30 


2:00 pm.; South Ballroom, Hotel 


Willard; Symposium: Water and 


Agriculture. Part IV: Water Control. | 


Louis M. Thompson, Iowa State Col- 
lege, Presiding. 

1. Drainage Problems on Agrieul- 
tural Lands. T. 


cultural Research Service, USDA. | 
Beltsville, Maryland. (Lantern, 30 | 
min.) 


2. Control of 
and Phreatophytes. F. L. Timmons. 
Agricultural Research Service, USDA, 
Laramie, Wyoming. (30 min.) 

3. Snvvressing Evaporation from 
Water Surfaces. G. Earl Harbeck, Jr., 


U.S. Geological Survey, Denver, Colo- | 


rado, (30 min.) 

4. Energy Balance 
Evapotranspiration from Crops. C. B. 
Tanner, University of Wisconsin, 
Madison, Wisconsin, (30 min.) 

5. Diseussion Leader. Waldo E. 
Smith, American Geophysical Union, 
Washington, D. C. (30 min.) 

6. Presentation of the AAAS- 
Campbell Award for Vegetable Re- 
search by Louis P. Reitz. 


BR 


Section Has Successful Year 


served in the cafeteria, followed by an 


enlightening talk by Associate Justice 


‘Wes’ Castles of the State of Montana | 


on current legislation in Forestry and 


the place of the State Supreme Court | 


in Forestry and conservation in legis- 
lative matters. Justice Castles is a 
graduate of both Law and Forestry 


from Montana State University, so his | 
comments on legislative needs in For- | 
estry was of particular interest to the | 


group. In addition to this part of the 
program the Forest Service Trainees 
presented an interesting program of 
skits and music.” 

BRR 
Deadline for Consultants 

Listing 
Consulting foresters who 
have their names included in the Di- 
rectory of Consulting Foresters, to 
be published in the January 
JoURNAL OF Forestry, should apply 
to the Society office not later than 
November 1, 1958. Information sup- 


plied should follow the form used in 
the directory published in the Janu- 


W. Edminster, Agri- | 


Aquatic Vegetation | 


Approach to | 


wish to | 


1959 | 
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FOR SALE 
Siash, Loblolly, Longleaf 


and 


Shortleaf Pine Seed 


In Wholesale Quantities 


Treated with Rodent and 
Bird Repellent For Direct Seeding 


| 
| 
| 


/ 


| For over ten years 
a dependable source 


for 
Southern 
Pine 
Seed 


SOUTHERN SEED 
COMPANY, INC. 


Baldwin, Georgia 
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AERMOTOR COMPANY 


2500 W. Roosevelt Road, Chicago 8, Illinois, U.S.A. 
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BETTER SURVIVAL, 
BETTER GROWTH 


WITH 


ROOTSPRED TREE PLANTERS 











ROOTSPRED "Lake States”. 
duces competition 15” each 
planted tree. 


Talking through our hat? Mis- 
souri Conservation Commission 
owns twenty-four ROOTSPRED 
Standards; Continental Can Co. 
uses twenty. ROOTSPREDS are 
way ahead with Christmas Tree 
Growers. 


Scalper re- 
side of 


For specifications, prices, photos, 
write: 


ROOTSPRED 


St. Petersburg, Pennsylvania 











ary 1958 Journat. Members to be 
listed must be in good standing, i.e., 
have paid 1958 Society dues. 
Consultants whose listings appeared 
in the and 


have not returned inquiry cards mailed 


previous directory who 


in September should do so at once. 
® & & 


Membership Applications 
& Advancements 


Proposals for admission, advancement, 
and reinstatement received in the Society 
office during the month of August are 
listed below. 

Action on the eligibility of those pro 
posed for membership as listed below 
will be taken by the Council as of No 
vember 1958. 

Communications from the voting mem 
bers regarding the membership eligibility 
of these persons should be reeeived in 
the Society office prior to that date. 


Allegheny Section 


Junior Grade 
Francis, J. M., 707 Prospect Avenue, 
Bethlehem, Pa. (Reinstatement). 
Hebert, O. G., asst. dist. forester, Bel 


Air, Md., Purdue, BSF 1958. 
Students Eligible for Automatic 
Advancement 
PENNSYLVANIA STATE UNIVERSITY 
Loftus, N. S. Neumann, F, P. 


West VIRGINIA UNIVERSITY 
Goughnour, C. A. MeManigle, M. L 
Lemaster, J. T. Yokum, O. K. 


Appalachian Section 


Junior Grade 
Students Eligible for Automatic 
Advancement 
DUKE UNIVERSITY 
Ketcham, D. E. Post, B. W. 
NorRTH CAROLINA STATE COLLEGE 
Smith, E. R. 


Central States Section 


Junior Grade 
Wood, L. F., state nursery supt. Zanes- 
ville, Ohio (Affiliate 1953). 
Students Eligible for Automatic 
Advancement 
PURDUE UNIVERSITY 
Brundage, R. S. 
Affiliate Grade 
Hershberger, R. E., tech., Ohio 
Expt. Station, Wooster, Ohio. 


Agric. 


Columbia River Section 


Junior Grade 
Campbell, R. A., asst. forester, Rosboro 
Lbr. Co., Springfield, Ore.; Ore. State, 
BSF 1948. 


Gulf States Section 


Junior Grade 
Donceel, G. T., dist. forester, Kirbyville, 
Tex. (Affiliate 1955). 
Webb, C. E., forester, USFS, New AI- 
bany, Miss. (Reinstatement). 


Students Eligible for Automatic 
Advancement 
LOUISIANA POLYTECHNIC INSTITUTE 
Murphy, J. W. Smith, W. T. 
Powell, C. E. Zeagler, J. H. 
LOUISIANA STATE UNIVERSITY 
Linnartz, N. E. Miles, B. R. 
Mareus, C. A. Smoke, T. D. 


Member Grade 
Lamkin, S. W., unit forester, Interna- 
tional Paper Co., Nacogdoches, Tex.; 
LPI, BSF 1950 (Junior 1954). 


Affiliate Grade 
Graham, W. L., forestry aid, Southern 
Forest Experiment Sta., Oxford, Miss. 
Meeks, H. L., mgmt. forester, Miss. For- 
estry Comm., P. O. Box 749, Brook- 
haven, Miss. 


Inland Empire Section 


Junior Grade 
Young, K. L., dist.’ forester, St. Joe 
Nat’l. Forest, Avery, Idaho; Mont. 
State, BSF 1950. 


Intermountain Section 


Junior Grade 
Coonrod, M. A., forester, USFS, 
Utah. (Reinstatement). 
Inman, L. L., asst. prof. 
Univ. of Idaho, Moscow, Idaho. 
instatement). 
Walker, A. W., asst. dist. forest ranger, 
Buffalo Ranger Sta., Island Park, 
Idaho. (Reinstatement). 


Ogden, 


of forestry, 
(Re- 
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WHY NOT FACILITATE FIELD WORK WITH 
SILVER CITY HAND LEVELS? 





Instantly adjust, just rotate index prism from out 
side, even with gloves! Lazy bubble, jet-corundum 
finish on featherweight aluminum, non-metailic 
sight tube bearing, combine to bring you world’s 
best engineered Locke-type hand level. A must 


' 
for field engineers $12 Sp rool 


WASATCH LAYOUT PENTAPRISM 
® EASES LAYOUT JOBS 


Slash time and costs locating photo 
check points, grid stations, any men 
suration chore involving right angles 
Optical square aims like a pistol—gives 
beautiful, POSITIVE foresight image 
Aluminum housing, 
jet-corundum finish, 

21 ounces weight 
Saddle leather 

belt case 

in USA 


925 na con 


FACTORY SHIPMENTS IF 
YOUR DEALERS OUT 
OF STOCK dept. AF-48 








STRATEX INSTRUMENT CD 


NGELES 26, USA 


Wikstrom, J. H., forest economist, Inter- 
mountain Forest & Range Expt. Sta., 
USFS, Ogden, Utah; Utah State, BSF 
1941. 


Students Eligible for Automatic 
Advancement 

UNIVERSITY 
Rushton, S. M. 
Seott, N. C. 
Seott, S. A. 
Stewart, J. B. 
Wolfe, M. L. 


UtTan STATE 
Brock, D. D. 
Dolph, R. E. 
Dutton, D. W. 
Elliott, T. D. 
Murphy, J. L. 
Affiliate Grade 
Mickelson, H. L., staff asst. forester, 
Wasateh Nat’l. Forest, 465 Fed. Build- 
ing, Salt Lake City, Utah. 
New England Section 
Student Grade 
YALE UNIVERSITY 
Daly, E. F. 


New York Section 


Junior Grade 
Kerr, R., U. S. Army, A.P.O. 112, New 
York, N. Y. (Reinstatement). 
Whittaker, B. J., U. S. Army, A.P.O. 


175, New York, N. Y. (Reinstatement). 


Northern California Section 


Member Grade 
Charter, W. G., USFS, forester, Eldorado 








Hil 


Coe 
Gle 
Me 


Hel 


Rog 
N 


a 





tio 

















we 


Dy ae ee 


er- 


SF 


ter, 


ild- 


yew 


ado 





OctToBER 1958 


Nat’l. Forest, Placerville, Calif.; Univ. 
of Calif., BSF 1953. (Junior 1953). 


Northern Rocky Mountain Section 


Junior Grade 


Students Eligible for Automatic 
Advancement 


MontTANA STATE UNIVERSITY 
Mutch, R. W. 


Ozark Section 


Junior Grade 
Students Eligible for Automatic 
Advancement 
UNIVERSITY OF MISSOURI 
Hilgemann, W. O. Jourden, R. L. 


Puget Sound Section 
Affiliate Grade 
Murphy, F. L., asst. dist. administrator, 
Dept. of Natural Resources, P. O. Box 
570, Chehalis, Wash. 
Southeastern Section 
Student Grade 
UNIVERSITY OF FLORIDA 
Cochran, J. R. Moody, C. J. 
Glenn, D. A. Nelson, B. W. 
McKeithen, A. A. Snedaker, S. C. 
UNIVERSITY OF GEORGIA 
Helm, W. R. NeSmith, J. E. 
Junior Grade 
Roger, R. W., forester, 
N. C. State, BSF 1946. 


Students Eligible for Automatic 
Advancement 


Heflin, Ala.; 


ALABAMA POLYTECHNIC INSTITUTE 
Carpenter, J. W. 
UNIVERSITY OF FLORIDA 
Corbett, R. L. Kohrt, R. K. 
Swofford, L. J. 


UNIVERSITY OF GEORGIA 
Bethea, G. E. Johnson, W. L. 
Harrison, D. L. Johnston, G. W. 
James, J. C. Moore, W. E. 

Wyckoff, H. L. 


Member Grade 

Armstrong, F. H., instructor, Capt. U. 8S. 
Army, Fort Benning, Ga.; W. Va. 
Univ., BSF 1949 (Junior 1950). 

Becker, D. W., working circle forester, 
St. Regis Paper Co., Pensacola, Fla.; 
Univ. of Fla., BSF 1951 (Junior 
1952). 

Cote, A. J., asst. dist. forester, Ga. For- 
estry Comm., Rome, Ga.; Univ. of Ga., 
BSF 1953 (Junior 1953). 


Affiliate Grade 


Fuzzell, 8. G., forester, W. E. Belcher 
Lbr. Co., Centerville, Ala. 

Jaeobs, A. L., asst. dist. forester, Ga. 
Forestry Comm., Box 96, McRae, Ga. 


Upper Mississippi Valley Section 


Student Grade 


UNIVERSITY OF MINNESOTA 
Nelson, A. L. 


Junior Grade 
Gorman, E. J., woodlands mgr., St. Regis 
Paper Co., Sartell, Minn. (Affiliate 
1946). 
Makela, H. J., administrative asst. rang 





corners lined. 


Binders For Journal of Forestry 


Holds 12 issues of Journal 


Brown imitation leather—stiff board—square 
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er, Marcell, Minn. (Affiliate 1953). 

Newville, D. F., self employed dealer, 
forest products,. Ely, Minn.; Iowa 
State, BSF 1934. 

Vail, C. F., forestry headquarters, Park 
Rapids, Minn.; Univ. of Minn., BSF 
1946. 

White, R. G., forester, Blandin Paper 
Co., Grand Rapids, Minn.; Univ. of 
Minn., BSF 1958 


r Students Eligible for Automatic 
Advancement 
Iowa STATE COLLEGE 
Williams, H. 8. 
UNIVERSITY OF MINNESOTA 


Berndt, W. A. Haugen, E. F. 
Hoelzel, F. W. 


Wisconsin-Michigan Section 


Student Grade 
UNIVERSITY OF MICHIGAN 
McCormick, R. J. 


Junior Grade 
Students Eligible for Automatic 
Advancement 
MICHIGAN STATE UNIVERSITY 
Gibbons, C. F. Miller, N. A. 
Hawes, R. W. Rulison, J. G. 
MacKinder, R. C. Straub, P. W. 
Tarr, W. H. 
UNIVERSITY OF MICHIGAN 


Fahey, T. D. Lanham, D. A. 
Harper, S. C. LeMaire, R. E. 


Affiliate Grade 
Henze, W. A., forester and consultant, 
Upper Mich. Prod. Co. lands, Iron 
Mountain, Mich, 






Title Journal of Forestry stamped: in 
gold foil on front cover and backbone. 


Price $3, postpaid. 


Order today 


SOCIETY OF AMERICAN FORESTERS 
Mills Building, Washington 6, D.C. 














The SCHOOL That Comes to YOU 


If you live in an isolated area, Calvert SCHOOL-AT-HOME 
Courses can provide, by mail, a modern education for your 
child. Kindergarten through 8th grade courses stress the three 
R’s, science, and cultural subjects. They are kept up to date 
by continuous pretesting in Calvert’s famous laboratory-school. 
YOU NEED NO TEACHING EXPERIENCE 

Parents are supplied with complete step-by-step teaching in- 
structions. Calvert Courses are often used to enrich the educa- 
tional experience of the above-average child. Start any time, 
transfer easily to other schools. 53rd year. Non-profit. 


Catalog (give age, grade): 950 Tuscany Rd., Baltimore 10, Md. 





CALVERT 4 SCHOOL 








in forestry service... 
96 PAGES FULLY ILLUSTRATED 


Write today, for your free copy of 
Catalog No. 3. We ship within 24 
hours of receipt of order—your money 
cheerfully refunded if not satisfied. 







NASCO Fort Atkinson, Wisconsin 


“Supplies and Equipment for the Professional” 





20 MILLION TREES A YEAR| 


Seedlings for Christmas Tree and Forest Tree 
plantings. Transplants for Conservationists, Tim- 
ber Operators and Farmers. 

All Musser stock is from selected seed with good 
heredity characteristics. Our tremendous volume 
means wide selection at a price saving to you. 


For example: — .orw Ay SPRUCE—fast grow: 


SEE THE ing, 2-yr., S., 5 to 10”, per 1,000, 
DIFFERENCE $35.90" 1 


*Heavy Roots and Write for Auee 


Sturdy Tops of 
Musser Seedlings : f 
with wholesale poets list. Ask for 
Free Christmas Tree Growers’ Guide. 





compared with or- 
dinary seedlings. 


MUSSER FORESTS, INC. 





26-) 
INDIANA, PA. 








SURVEYOR’S COMPASS 


WITH TELESCOPE 


This sturdy, durable instrument pos- 
sesses many new and important features 
that make it far superior to any other 
survey compass. It is unusually compact 
and light, weighing only four pounds in- 
cluding the tripod. The seven-power tele- 
scope is equipped with cross hairs and 


stadia hairs. The diameter of the compass | 
is 3% inches and that of the verticle half | 
circle is 31% inches. The compass card | 
is graduated in quadrants, and the ver- 


tical scale is graduated in degrees and 
per cent of slope. The tripod extends 
from 27” to 47”. 

Compass, tripod, carrying case and 
plumb bob sell for $75.00 f.o.b. Benning- 
ton, Vermont. 


FRED STEWART ASSOCIATES 
BOX #44, BENNINGTON, VT. 
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© WASH WINDOWS 
FOUR STORIES HIGH 


REMOVE LIGHT GLOBES 60 ft. up 
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NEW OFFICERS of the Council of Forestry Association Executives are shown above. 
They are from left to right: William Laybourne, Ohio Forestry Association, secre- 
tary; J. H. Kitchens, Jr., Louisiana Forestry Association, chairman; Ed Wagoner, 
Texas Forestry Association, vice chairman. 

The Council held its tenth annual meeting July 29-August 1 in Groton, Mass. 
The history and work of the Massachusetts Forest and Park Association was de- 
scribed in detail to the visiting association representatives and problems common 


to state, regional, and national forestry organizations were discussed. 


Congress Authorizes Study of 
Insecticides on Fish and Wildlife 
An act authorizing and directing 
the Secretary of the Interior to un- 
dertake continuing studies of the ef- 


feets of insecticides, herbicides, and 
fungicides on fish and wildlife has 


been passed by Congress. The act has 
for its purpose the prevention of los- 
ses of these natural resources follow- 
ing spraying and to provide basic da- 
ta on various chemical controls so that 
forests, croplands, wetlands, range- 
lands and other lands can be sprayed 
with minimum losses to fish and wild- 
life. 

Authorization is for an annual ap- 
propriation of $280,000. No money 
was appropriated with the act, but ef- 
forts are being made to obtain $125,- 
000 through a supplemental appropri- 
ation to initiate the research. 


Meetings Held to Study 
Small Woodlands 


Ways to increase the country’s tim- 
ber supply for the years ahead are 
being explored in a series of meetings 
featuring the role of the small timber 
tract. Meetings are under joint spon- 
sorship of the U.S. Forest Service and 
the states. Out of 16 meetings sched- 
uled five remain to be held this fall as 
follows: October 14— Rapid City, S. 
D.; October 21 — Lincoln, Nebraska; 
October 23—Manhattan, Kansas; No- 
vember 3—Olympia, Washington, and 
November 6—Salem, Oregon. 
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Maine Marks Beginning 
of Fire Lookouts 

Fifty-three years of progress in for- 
est fire detection and prevention were 
marked July 26 when exercises com- 
memorating the establishment of the 
Squaw Mountain forest fire lookout 
were held at Squaw Mountain Inn, 
Greenville Junction, Maine. 

Co-sponsored by the Maine Commit- 
tee of AFPI and the Maine Forestry 
District, the program marked the es- 
tablishment of the oldest forest fire 
lookout in Maine and the first 
tinuously operated lookout station in 
the nation. It was constructed and 
financed by the M. G. Shaw Lumber 
Co., then operating near Greenville. 

The program included speeches by 
J. L. Madden, vice-president, Scott 
Paper Co.; Richard E. McArdle, chief, 
U. S. Forest Service, and A. D. Nut- 
ting, former forest commissioner and 
now head of the School of Forestry, 
University of Maine. Curtis M. Hutch- 
ins, chairman of the board, Dead River 
Co., was master of ceremonies. 


con- 


Court Upholds Gypsy 
Moth Spraying 


In a suit instituted by residents and 
property owners on Long Island to re- 
strain the U.S. Department of Agri- 
culture from spraying with DDT to 
control the gypsy moth Judge Walter 
Bruckhausen held that the plaintiffs 
failed to establish that the spraying 
was injurious to health. 
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In the decision, however, Judge 
Bruckhausen pointed out “It is evident 
that more intensive planning, prepara- 
tion and caution should be exercised 
in connection with spraying a highly 
developed and built-up section such as 
Long Island than in the ease of wood- 
lands in the more isolated areas.” 

Moreover the judge held “that the 
mass spraying has a reasonable rela- 
tion to the publie objective of combat- 
ting the evil of the gypsy moth and 
thus is within the proper exercise of 
the police power of designated offi- 
cials.” 

Copies of the decision may be ob- 
tained from the Plant Pest Division, 
U. S. Department of Agriculture, 
Washington, D. C. 


Northeastern Forest Tree 
Improvement Conference 
Held in Maryland 


Beltsville, Maryland, was the locale 
of the sixth annual meeting of the 
Northeastern Forest Tree Improvement 
conference. Chairmanned by E. L. 
Giddings, the two-day meeting (Au- 
gust 21-22) was attended by some 80 
Technical papers included: 
Vegetative propagation of forest trees 
by L. J. Enright, University of Mary- 


persons. 











PANAMA 


Equipment for Foresters 


B. B. Fan Drive Pumps 
B. B. Slip-on Units 
Skid Mounted Units 


Pump, Engine, Tank, 
Completing Materials, 
All on Steel Skids 


Compensating By-passes 
High Pressure Hose 
Pistol Grip Cut-offs 
Combination Nozzles 
Vacuum Lift Systems 
Automatic Float Valves 
Tree Marking Guns 


Pressure Type 
Tree Injectors 
Pressure Type 
Stainless Steel Drip 
Torches 


Flame Guns 


Basal Area Angle 
Gauges 


Write For Free Catalog 


PANAMA PUMP CO. 
P.O. Box 689 
Hattiesburg, Mississippi 




















land; Possibilities of using the Forest 
Survey to locate individual trees that 
are superior with respeet to wood 
quality by Harold C. Mitchell, Forest 
Produets Laboratory; Report on a 
seed origin study with loblolly pine, 
by Silas Little, Northeastern Forest 
Experiment Station; Techniques in 
breeding new varieties of orchard 
trees by J. W. McKay, Agricultural 
Research Service, Beltsville, Mary- 
land; and Report on a cooperative 
seed origin study with Virginia pine 
by Craig D. Whitsell, Maryland De- 
partment of Research and Education. 

Tours of the forest genetics plan- 
tations on the Beltsville Experimental 
Forest and of the Plant Industry Sta- 
tion to see plant breeding and related 
research provided opportunities to in- 
spect the research programs in the 
area. 

Officials elected for the new year 
are: chairman, H. C. Buckingham; 
vice chairman, A. D. Nutting; secre- 
tary-treasurer, E. J. Schreiner. 


Klamath Forest 
Lands Bill Passed 


President Dwight Eisenhower has 
signed the Klamath Termination Act 
amended by Congress to permit private 
or federal acquisition of Klamath In- 
dian Reservation forest lands. Sale of 
land and timber to private concerns 
would be authorized if they agree to the 
sustained-yield management plans ap- 
proved by the U.S. Departments of 
Interior and Agriculture. If private 
concerns do not buy the timberland 
by April 1, 1961, the federal govern- 
ment would purchase it for a nation- 
al forest. The law also provides for 
acquisition of the 23,000-acre Klamath 
Marsh, a water-fowl area within the 
reservation, by the U.S. Fish and 
Wildlife Service for inclusion in the 
National Refuge system. 


Public 


Southern Forest Fire 
Laboratory Being Built 

A forest fire research laboratory is 
being built near Macon, Georgia, and 
is scheduled to begin operating early 
in 1959, according to Joseph F. Pe- 
chanie, director of the Southeastern 
Forest Experiment Station. 

The southern laboratory, a joint un- 
dertaking between the U.S. Forest 
Service and the State of Georgia will 
be located at the Georgia Forestry 
Center. For the construction of the 
facility, Georgia’s Governor Marvin 
Griffin made funds available to the 
Georgia Forest Research Council. 
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Equipping and staffing the laboratory 
will be possible through recently in- 
creased federal funds to step up for- 
est fire research in the South. 


R. L. Osborne Joins U.S. 
Tariff Commission Staff 


Raymond L. Osborne, formerly with 
the American Wood Preservers Insti- 
tute, Atlanta, Ga., recently joined the 
staff of the U.S. Tariff Commission’s 
Lumber and Paper Division in Wash- 
ington, D.C. 

A forestry graduate in 1931 of the 
University of Minnesota, he was with 
the U. S. Forest Service prior to 
to World War II, during which he 
served as a naval lieutenant. He was 
forester for Kettle River Lumber Com- 
pany of St. Louis, a subsidiary of 
American Creosoting Company until 
becoming southeastern representative 
for the Wood Preservers Institute. 


PINE CONES 


YY, inch to foot long. 

Illustrated folder. Many species. 
Choice all-cone Christmas wreaths. 
WESTERN TREE CONES 
1925 BROOKLANE CORVALLIS, ORE. 

















COMPLETE INVENTORY 
CRUISING SCALE 
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Hypsometer Biltmore Scale 
Rigid When Open 
Flexible 6-foot Steel Tape $3.00 BACH 
Handy Chrome-plated Case 134” Dia. 
CARL W. GETZ, President 


KURFEW, INC. 
Lansdale, Pa. 





PACIFIC WEATHER SERVICE 


WEATHER: Forecasts—Warnings— 
Modification. 
Fire Danger Rating—Instruments 
J. B. "Ben" Melin, Meteorologist 
1222 N.E. 117th Ave., Portland 20, Oregon 
AL. 2-5410 
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The New McCulloch Line 


- MORE POWERFUL THAN EVER 


Power is up and noise down in McCulloch’s new line of 
professional-quality chain saws. Prices start at $149.95. 


SUPER 55A 
New design provides more 
power than ever. Gear-drive 
Super 55A produces more 
brute force at the chain than 
J he any other saw its weight. 
. i Bars up to 42”; also 15” 
\ plunge bow. New muffler 
. Hine 
—_ mb. = ¥ 





kills “‘bark.” 


SUPER 44A 

Redesigned to increase 
horsepower — more power-per- 
pound than any other saw. 
Weighs only 19 pounds. 
Exclusive new muffler kills 
fatiguing saw ‘“‘bark.”” Bars up 
to 42”. Direci-drive. 





MAC D30 
x : All-new direct-drive saw 
__. weighs only 17 pounds, 
es handles bars up to 30”. 
Centerpoint starting provides 
= better balance, easier 
starting and handling. 


Lubri-Mac Automatic chain 
oiling eliminates separate 
oil tank. 


D36 All-new direct-drive saw. Lubri-Mac Automatic oiling, 17 pounds, power to spare. 
MAC 35A Gear-drive saw. Low chain speed means extra lugging power. 
99 Gear-drive two-man saw puts out biggest power. 


For a free demonstration of any saw in the new McCulloch line, see your McCulloch 
dealer. For complete literature and prices, write: McCulloch Corp., L.A. 45, Calif. 


“You’re in luck when you've got a McCulloch chain saw” 
McCULLOCH CORPORATION 


Marine Products Division, Minneapolis, Minn. 
McCulloch of Canada Ltd., Toronto, Ont. 


| CHANUIN SYA 











WILLIAM HERITAGE 


William Heritage Retires 


William Heritage, veteran forester 
of the lakes states region, and mem- 
| ber of long-standing in the Society 
| of American Foresters, retired August 
31, 1958, after some 47 years of fed- 
eral service. Before coming to the 
Bureau of Indian Affairs, U.S. De- 
partment of the Interior, in May of 
1918, Mr. Heritage served nearly sev- 
en years with the Superior National 
| Forest. He entered the Indian Serv- 
| ice as a eruiser at Ashland, Wiscon- 
| sin. Since that time he has served in 
many locations on various assignments. 
At the time of his retirement he was 
the Bureau’s area forester of the Min- 
neapolis area, embracing the states of 
Minnesota, Wisconsin, Michigan and 
Iowa. 

In 1956 at a ceremony in Wash- 
ington, D.C., Mr. Heritage was award- 
ed the Interior Department’s highest 
honor — the Distinguished Service 
Award. 


Vogel Transfers from 
Paraguay to Nepal 


Frederick H. Vogel has recently 
transferred from Paraguay, where he 
| has been for nearly four years, to 
| Nepal as forestry adviser to the Ne- 

palese government under the technical 

assistance program of ICA. 
Vogel reports that he arrived in 

Kathmandu on June 10 and immedi- 
| ately got underway with field duties 
| primarily in the field of utilization. 
He says the country is fascinating and 
a camera man’s paradise. 

Vogel replaces Hubert Person who 
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Consulting Foresters 


Professional Services Okaaacne| ion 


Members of the Society of American Foresters 











Soil Scientist Forester 


T. 8. Coile 


Forest Land Consultant 


Route 2, Box 376 Phones: 8-9240; 4902 
Durham, N. C. 
Soil-Site Surveys 


Land Appraisal 
Research 


Forest Management Planning 


“Forest Management Based on Soil Productivity” 











Keir Cranston, Forestry Consultant 


Service to Industry — Personnel Placement 

1. Listing of men available for jobs 

2. Listing of jobs and employment possibilities 
Leland, Mississippi — Headquarters in the Delta Hardwoods 








A Southwide Professional Service 








POMEROY & McGOWIN 


FOREST MANAGER S 


Monticello, Arkansas Chapman, Alabama 








FOREST MANAGEMENT 


Topographic Mapping Forest Development Studies 


Timber Stand Maps 
Land Classification 


Hainsiion, Jensen éx Wallen 


MAPPING AND FORESTRY SERVICES 
OAKLAND 21, CALIFORNIA 


Forest Inventories 
Forest Appraisals 


660 HEGENBERGER ROAD 


General Photogrammetric and Forestry Consulting Services 


a 














INVENTORY AND APPRAISAL 
OVER 50 


TIMBERLAND MANACEMENT 
MILLION ACRES SINCE 1910 


JAMES W. SEWALL COMPANY 


FOREST ENGINEERS 


OLD TOWN, MAINE 


ANCH: JAMES W. SEWALL CO CANADA LTD FREDERICTON, NEW BRUNSWICK 
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becomes assistant to A. C. Cline, in 
charge of foreign forestry services, 
U.S. Forest Service, Washington. 


New Men in Forest Service 
Regional Office at Portland 


Regional Forester J. Herbert Stone 
of the U.S. Forest Service has an- 
nounced the transfer of three men to 
the Pacific Northwest regional office 
at Portland, Oregon. Two are staff of- 
ficers in the Division of Range and 
Wildlife Management and one to the 
Division of Recreation and Lands. 

Carl W. Simpson fills the range 
staff position vacated by the transfer 
of Wayne W. West to Atlanta, Geor- 
gia. “Raymond M. West is being as- 
signed as an assistant in wildlife 
management because of the increased 
workload in that field,” Stone said. 
Charles E. Fox is joining the division 
of Recreation and Lands to assist in 
the increased workload in that divi- 
sion. 

Carl W. Simpson joins the Regional 
Office from a staff position on the 
Beaverhead National Forest at Dillon, 
Montana. He is a native of Montana 
and received his B.S. in forestry de- 
gree from Montana State University 
in 1943, 

West has been employed sinee 1956 
with the Anaconda Copper Mining Co. 
A native of Oklahoma, he graduated 
from Oklahoma A&M College in 1933 
with a major in zoology in 1934. 

Fox has since 1952 worked in the 
Lake States Region of the Forest Serv- 
ice in the educational field, and it is 
from the division of Information and 
Education at Milwaukee, Wisconsin, 
that he is transferring to the Pacific 
Northwest. He is a native of New York 
with a BSF degree from the Univer- 
sity of Idaho in 1928. 





Industrial & Private 





Industry Steps Up Aid 
to Southern Landowners 


A record growth in the number of 
landowners in the South receiving free 
forestry services from the pulp and 
paper industry has occurred in the 
past five years, according to a statis- 
tical report released by the Southern 
Pulpwood Conservation Association. 

Henry J. Malsberger, general man- 
ager of the SPCA, said the report 
points up the “highly significant prog- 
ress” that has been made by the asso- 
ciation and its member pulp and paper 
mills in providing landowners with 
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direct services leading to greater pro- 
ductivity of southern woodlands. 

For example, the 1957 report re- 
veals that 50,696 landowners in 11 
southern states had received manage- 
ment assistance since an annual in- 
dustry-wide survey was started in 
1948, Mr. Malsberger said. 

“The latest study shows that 41,611 
landowners were served by industry 
foresters in just the past five years,” 
the association executive continued. 
“Compared with a 1948 total of only 
465 and a 1952 total of 9,085 land- 
owners receiving management aid from 
the industry, the recent figure becomes 
most impressive.” 

Management assistance offered by 
association and industry foresters in- 
cludes advising farmers and forest 
owners on cutting in a productive man- 
ner, recommending what trees should 
be left for future growth, or whether 
replanting with “superior” tree seed- 
lings should be undertaken. 

Total acreage in the South on which 
management assistance had been pro- 
vided was 942,000 when the survey was 
first made in 1948, it was explained. 
Total acreage through 1957 was 30,- 
604,000 acres—a five-year increase of 
26,607,000 acres over the 1952 figure 
of 3,997,000, the report said. 

The survey also showed that south- 
ern pulp and paper mills were respon- 
sible for planting 1,288,000,000 seed- 
lings in the region by 1957—an in- 
crease of 883,000,000 seedlings over 
the total of 405,000,000 planted by 
1952. 

The Southern Pulpwood Conserva- 
tion Association was formed in 1939 to 
aid in improving the productivity of 
woodlands through an educational, in- 
formational and service program di- 
rected to owners of forest lands. 


Forest Industries Reveal Busy 
Acres Tree Growing Plan 


Busy Acres, a how-to-do-it program 
to assist farmers and other owners of 
acreages put idle lands to 
work growing trees, will be launched 
at the state level during the fall, ac- 
cording to John B. Veach, president 
of the American Forest Products In- 
dustries, the 
program will be administered by state 


smal] 


program sponsor. The 





forest industry committees with the | 


cooperation of other conservation 
groups and agencies. The objectives 
for the new plan are: (1) To stimu- 
late action in turning idle acres into 
producing timberlands. (2) To stimu- 
late tree planting and forest manage- 





ment for optimum timber production. 
(3) To point up the full-use values 
and economic potential of managed 
timberlands. (4) To inform landown- 
ers how to apply basie principles of 
tree farming under local conditions. 

The Busy Acres program grew out 
of a nationwide study by AFPI in 
which nearly 200 leaders in conserva- 
tion and related fields were inter- 
viewed. 


John Hauberg Elected 
Weyerhaeuser Director 


John H. Hauberg, Jr., Seattle, 
Washington was recently elected a di- 
rector of Weyerhaeuser Timber Com- 
pany. Mr. Hauberg is president of the 
Pacific Denkmann Company and for- 
mer president of the Potlatch Yards, 
Ine. He is a director of Dimock Gould 
and Company, Rock Island Millwork 
Company, and the Equity Fund, Inc., 
of Seattle. 

A graduate forester, Hauberg stud- 
ied forestry at the University of Wash- 
ington following his graduation from 
Princeton. 


Michigan Man Heads 
Nationwide Wildlife Panel 

Casey E. Westell, Jr., of Manistee, 
Mich., has been named chairman of a 
nationwide Wildlife and Forest Ree- 
reation Committee just formed by 
American Forest Products Industries. 
The committee will meet in Washing- 
ton in November to discuss timber 
and game as twin crops, according to 
James C. McClellan, chief forester of 
AFPI. Inereasing numbers of com- 
panies are employing trained wildlife 
and recreation managers and 
taining parks and campsites for the 
publie’s enjoyment. 


main- 
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WILLIAM A. EASTMAN, JR, 


Consulting Forester 
Complete Professional Service 


SEATTLE 1, WASHINGTON 


410 j. GREEN BUILDING 
*Phone MAin 4-2814 








PAUL M. SANDERS 
Consulting Forester 
916 YEON BLDG. 
PORTLAND 4, OREGON 
Telephone: CApitol 8-3536 








G. Ed. KNAPP 
D. L. Martindale 


Consulting Foresters 


1410 Broadway 
MACON, GEORGIA 








Porcius F. Crank, Jr. 


Consulting Forester 


Point Harbor North Carolina 








NORTHERN TREE COMPANY 
Professional Forestry Services 
Thomas F. Schweigert, Pres. 

Member, A iation of O: lting Foresters 


Penney Building 
Petoskey 





Michigan 














Ten years of 
TROPICAL FOREST MANAGEMENT 
A consulting specialty 


GREENACRES, INC. 


4427 RAINIER AVE., SEATTLE 8, WASH. 











Land Surveyors 


Forest Surveys and 


Consulting Forest Engineers 


BELANGER and BOURGET 


86 MOUNTAIN HILL, QUEBEC, 
P.Q., CANADA 


Forest Management and 








622 North Water Street 





MIL WAUEKEB 2 


Inventories. Estab- Logging plans. Loca- 
lishing of boundary tions for Wood indus- 
lines. tries. 
GEORGE BANZHAF & COMPANY 


BRoadway 6-2062 


Consultants to the Wood Using Industries 
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FOREST PROPERTY 
Estimates—Appraisals—Management 
Prentiss & Carlisle Co., Inc. 


107 Court Street Bangor, Maine 








ALBERT G. HALL 


Forestry Relations Counsel 
Consulting Forester 
Member, Association of Consulting Foresters 
810 18th St., N.W., Washington 6, D.C. 








TIMBER MANAGEMENT SERVICE 
R. W. MEZGER 
Consulting Forester 
Member, Association of Consulting Foresters 


Klamath Falls, Oregon 








J, HUGO KRAEMER ASSOCIATES 


Consulting Foresters 
COMPLETE PROFESSIONAL SERVICES 
249 LARK STREET 
ALBANY 10, NEW YORK 








PAUL T. WINSLOW 
Consulting Forest Engineer 


ESTIMATES—APPRAISALS— MANAGEMENT 
STAATSBURGH-ON-HUDSON, N. Y, 








LOGGING COST ESTIMATES APPRAISALS 
SURVEYS AND MANAGEMENT CRUISING 


INTERMOUNTAIN TIMBER SERVICE 


Know Your Timber Values and Logging Costs 
THOMAS (Tom) C. CLIFTON Tel. 2-4300 


Consulting Forester 4101 State St. 
Boise, Idaho 








POND & MOYER CO., INC. 


Consulting Foresters 


Esti A deal Sus 
ppr irveys 


Machine Tree Planting Service 





107 HOMESTEAD RD., ITHACA, BM. Y. 








Consulting Forester Forest Surveyor 


JOHN STOCK 
Specializing in Adirondack Forest 
and Tax Problems 


Box 311 Tupper Lake, N. Y. 











ADIRONDACK FORESTRY, INC. 


David E. Strong Donald E. Peterson 


Consultants 
Estimates, Appraisals, Marketing 
Management Plans, Tree Planting, Preservation 


WILMINGTON, NEW YORK 

















Other committee members are Kra- 
mer A. Adams, Weyerhaeuser Timber 
Co., Tacoma, Wash; Raymond D. 
Moody, fish and wildlife coordinator 
for International Paper Co., Mobile, 
Ala.; Carl F. Pierce, Allison Lumber 
Co., Ine., Bellamy, Ala., and George 
A. Gehrken, wildlife consultant, Un- 
ion Bag-Camp Paper Corp., Frank- 
lin, Va. 

Westell, trained as forest and wild- 
life ecologist at the University of 
Michigan is now completing work for 
his Ph.D. He was the first such scien- 
tist to be employed by a wood using 
industry —the American Box Board 
Co. His work in the field of whitetail 
deer and aspen forest management has 
won nationwide acclaim. 


J. Neils Lumber Company 
Donates Area for Training Camp 


In ceremonies attended by Gov. J. 
Hugo Aronson, members of the State 
Forestry Board and representatives of 
the University, the U.S. Forest Serv- 
ice, the state foresters office and the 
Neils Lumber Co., a tract of virgin 
forest land was dedicated for training 
Montana State University students in 
forest management. 

The Neils Forest Camp, donated by 
the J. Neils Lumber Company, will be 
used as an experimental laboratory 
for the solution of forestry problems. 
It is near Libby, Montana, some 190- 
miles north-northeast of the Univer- 
sity Campus at Missoula. 


Papermakers, Forest Biologists 
Form New Technical Group 


The early part of 1958 saw the crea- 
tion of a group to cultivate inter- 
change between forest biologists and 
papermakers. Organized as the For- 
est Biology Commtttee of TAPPI, the 
group has a nationally representative 
membership of 35 persons. About half 
are forest biologists active principally 
in forest genetics and tree improve- 
ment, but also in physiology and wood 
anatomy. Persons affiliated directly 
with the fundamentals and technology 
of pulping and papermaking make up 
another quarter of the membership, 
and an approximately equal-sized 


| group represents the concerns and 





points of view of the woodlands de- 
partments of pulp and paper com- 
panies. 

The principal aim of the committee 
is to put workers in the several re- 
lated- fields and in different institu- 
tions in touch with each other, to 
bring together relevant fundamental 
information and stimulate inquiry in 
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significant fundamental areas, to en- 
courage the development of suitable 
methods for qualitative small-sample 
analyses of wood, and to review the 
literature in selected areas which link 
the interests of forest biologists and 
papermakers. 

In the initial phase of its program, 
attention will be devoted primarily to 
forest genetics and forest tree im- 
provement, as they relate to wood as 
a raw material for the manufacture of 
pulp, paper, and paperboard. 

Serving the Forest Biology Commit- 
tee as officers are: Philip N. Joranson, 
Research Associate in Forest Genetics, 
The Institute of Paper Chemistry, Ap- 
pleton, Wisconsin — Chairman; Bruce 
J. Zobel, Associate Professor of For- 
est Geneties, School of Forestry, North 
Carolina State College, Raleigh, North 
Carolina—Vice Chairman; Philip C. 
Wakeley, Research Silviculturist, 
Southern Forest Experiment Station, 
U.S. Forest Service, New Orleans, 
Louisiana—Secretary. 


Richard Schantz-Hansen 
Granted Fulbright 


Richard Schantz-Hansen, Fulbright 
scholar from Cloquet, Minnesota left 
August 9 for a year’s study at the 
University of Helsinki. Schantz-Han- 
sen, a forester on the staff of The 
Northwest Paper Company, will do 
graduate work in forest management. 
After receiving his B.S. in foresty 
from the University of Minnesota in 
1953, he spent two years in the army, 
serving with the U.S. Ski Patrol in 
the Bavarian Alps. In September 1955 
Mr. Hansen joined The Northwest Pa- 
per Company’s division of forestry 
from which position he has been grant- 
ed a year’s leave-of-absence in order 
to study abroad. 


Industry Committee to Help 
Coordinate Forest Insect 
and Disease Control 


Forest industries have named a spe- 
cial committee to help plan and coor- 
dinate forest insect and disease con- 
trol. The committee, appointed by the 
Forest Industries Council, is headed 
by Howard D. Bennett, Cincinnati, 
secretary-manager of the Appalachian 
Hardwood Manufacturers, Ine. E. F. 
Heacox, Weyerhaeuser Timber Co., 
Tacoma, Wash.. is vice chairman. The 
Forest Industries Council is the for- 
est policy coordinating body repre- 
senting the American Paper & Pulp 
Assn., the National Lumber Manufac- 
turers Assn., and the American Pulp- 
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wood Assn. 

James Madden, vice president of 
Seott Paper Co. and chairman of the 
Council, listed the following commit- 
tee objectives: (1) To represent the 
forest industries in bringing about bet- 
ter understanding, coordination and 
cooperation among all agencies inter- 
ested in forest insect and disease con- 
trol. (2) To survey the forest pest 
situation throughout the United States 
and make suitable recommendations to 
the Forest Industries Council. (3) To 
stimulate interest in and action on 
forest pest control as an integral part 
of forest protection and management. 
(4) To encourage the formation of 
state and regional forest pest action 
committees where the need is clearly 
demonstrated and no such committees 
exist. 
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Cope Named Acting Director, 
School of Forestry at Penn State 


H. Norton Cope, professor of for- 
estry, has been named acting director 
of the School of Forestry and acting 
head of the department of forest man- 
agement at the Pennsylvania State 
University. He sueceeds Dr. William 
C. Bramble, who has been acting di- 
rector of the School since 1955 when 
Maurice K. Goddard was granted a 
leave of absence to serve as State 
Secretary of Forests and Waters. 

Cope, a Penn State graduate, joined 
the faculty in 1929 as instructor in 
forestry and served from 1929 to 
1931. From 1941 to 1943 he was resi- 
dent director of the Pennsylvania 
State Forest School at Mont Alto, 
which in 1929 became affiliated with 
Penn State. 

From 1916 to 1921 Cope served 
with the U.S. Forest Service and from 
1921 to 1929 was a forest supervisor 
with the Pennsylvania State Depart- 
ment of Forest and Waters. 


Two New Faculty Members 
Named at Yale 


Announcement has been made of the 
appointment of two new members to 
the faculty of Yale University School 
Zebulon W. White has 
been named as Professor of Indus- 
trial Forestry, and Jesse H. Buell as 
Assistant Dean of the School. 

Mr. White received his A.B. from 
Dartmouth in 1936 and M.F. from 
Yale in 1938. He served as District 
Supervisor of the Ohio Forest Survey 
in 1939-40 and as Forester for Pom- 
eroy and MecGowin, consulting fores- 


of Forestry. 








ters of Monticello, Ark., from 1940 to 
1945 at which time he was made a 
partner in the firm. For the following 
12 years Mr. White was manager of 
this company. 

In his new position, Professor White 
will have charge of the Yale Forestry 
School’s instruction in industrial for- 
estry, and also direct the short-term 
seminars the School has been sponsor- 
ing in this field for men employed in 
the forest industries. He succeeds E. 
T. F. Wohlenberg, recently retired. 

Mr. Buell received a B.S. from Wes- 
leyan University in 1922, an M.F. 
from Yale in 1924 and Ph.D. from 
Duke in 1943. From 1924 to 1926 he 
was with the Tennessee Bureau of 
Forestry and for the next 30 years 
served with the U.S. Forest Service. 
He was a silviculturist from 1926 to 
1945 with the Appalachian Forest Ex- 
periment Station, and was assigned to 
the Division of Forest Management 
Research in Washington from 1945 to | 
1951. From 1951 until his retirement | 
from the Service in 1956 he was Chief 
of the Forest Management Research | 
Division of the Rocky Mountain For- 
est Experiment Station. 


May Joins Staff of 
University of Georgia | 
Jack T. May became professor of 
silviculture at the University of Geor- 
gia School of Forestry on Sept. 1. 
Dean Allyn M. Herrick of the Uni- 
versity of Georgia School of Forestry, 
announced that Professor May is 
teaching graduate and undergraduate 
courses in silviculture and will con- 
duct research under auspices of the 
Georgia Forest Research Council. 

Dr. May served with the U.S. For- 
est Service for 15 years in seven states 
and was instrumental in establishing 
and operating the Stuart and W. W. 
Ashe nurseries in Louisiana and Mis- 
sissippi. Since 1949, he has been teach- 
ing and earrying on research at Ala- 
bama Polytechnic Institute. 

Dr. May received his undergraduate 
training at Mississippi State College 
and Louisiana State University, his 
M.S.F. from the University of Geor- 
gia, and Ph.D. from Michigan State 
University. He served as a gunnery 
officer in the U.S. Navy from 1942 to 
1946 in the Atlantic and Pacifie and is 








a commander in the Naval Reserve. 
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New Extension School in 
Forestry and Conservation 


Announcement has been made by 
Charles H. Stoddard, Washington, D. 
C., of the organization of a new ex- 
tension school to teach forestry and 
conservation on the sub-professional 
or vocational level. Courses are of- 
fered in soil and water conservation, 
fish and wildlife conservation and in 
forestry. Course material in forestry 
—to be published in book form—has 
been prepared by Mr. Stoddard. A 


companion volume to cover other con- 


JACK M. HALL 


Consulting Forester 
Appraisals - Selective Marking 
Machine Tree Planting Service 


MOULTRIE, GEORGIA 


TREE FARM 
MANAGEMENT SERVICE 
1166-7th Avenue, West, Eugene, Oregon 


Protection—Reforestation—Inventory 
Utilization—Research 


Verne D. Bronson, Chief forester, Phone 5-5371 

















FRANK J. LEMIEUX 


Forester 


833 WHITNEY BUILDING 
NEW ORLEANS, LA. 








Reforestation Arboriculture 


S. GAYLEY ATKINSON 
Consulting Forester 
Huntingdon Road 
Huntingdon Valley, Pa. 








WILLIAM H. PRICE 
FOREST MANAGEMENT 
Specializing in 
Timber Tax Problems 


2626 W. Lynn—Seattle 99, Wash. 
Al der 7482 








JOHN G. GUTHRIE 
Consulting Forester 


BOX 517 WIGGINS, MISS. 
PHONE WALNUT 8-4958 











M. P. LAZARA 


General Manager 


PERRY O. 
DONALDSON 


Project Development 





GREENACRES, 
Tree Farm Managers 


4427 RAINIER AVE. 


INC. 


Forest Investment Consultants 

Forest Consultants 
PArkway 5-7800 

SEATTLE 8, WASH. 














800 





Index to Advertisers 


Page 
Adirondack Forestry, Ine. . 798 
Aermotor Co. © Pt 8 
Atkinson, 8. Gayley . .. 799 
Banzhaf, George & Co. 797 
Bartlett Mfg. Co. 786 
Belanger & Bourget 797 
Calvert School 791 
Cards of Wood shigeeteminsie 
Caterpillar Tractor Co. 3rd Cover 
Champeog Press, Ine. 772 
Clifton, Thomas C, ste aad 798 
Coile, T. S. 796 
Crank, Porcius F. Jr. .............. 797 
Cranston, Keith 796 
Deere & Co. . Seok 722 
Sastman, Wm. A. Jr. —---_----- 797 
Fechheimer Bros. Co. — 787 
Forestry Suppliers, Ine. sen EO 
Freenacres, Inc. 797, 799 
Guthrie, John G. 799 
Hale Fire Pump Co. 778 
Hall, Albert G. 798 
Hall, Jack M. j 799 
Hammon, Jensen & Wallen 796 
Harrah Mfg. Co. 779 
Haynes Mfg. Co. ’ 788 
Homelite Corporation Back Cover 
International Harvester Co...780, 781 
Keene Forestry Assn. 787 
Knapp, G. Ed. 797 
Kraemer, J. Hugo Assoc. 798 
Kurfew, Ine. 793 
Lemieux, Frank J. 799 
Lind, A. L. Co. io es ee 
Lowther, Harry A. Co. - 788 
MeCulloch Corporation 794, 795 
Mann Edge Tool Co. 785 
Meadows, Ben 776 
Mora Chemical Co. 774 
Musser Forests, Ine. 791 
National Agricultural Supply Co. 791 
Nelson Co. 782 
Northern Tree Co. 797 
Pacific Weather Service 793 
-anama Pump Co. 793 
Pomeroy & MeGowin 796 
Pond & Moyer 798 
Poulan Saw Co. 784 
Prentiss & Carlisle 798 
Price, William H. 799 
Rich, C. H. Forest Fire Tool Co. 787 
Ronald Press Co. 777 
Rootspred Tree Planter scans 
Sanders, Paul M. 797 
Sebrell, J. B. Corp. 792 
Sewall, James W. Co. 796 
Silva, Ine. = 787 
Smith, D. B. Co. 2nd Cover 
Southern Coatings & Chemical Co. 775 
Southern Seed Co. 789 
Stewart, Fred Assoe. 792 
Stock, John W. 798 
Stratex Instrument Co. 790 
Timber Mgmt. Service 798 
Tree Farm Mgmt. Service 799 
Utility Tool & Body Co. 793 
Western Fire Equipment Co... 783 
Western Tree Cones fa8 . 793 
Whitfield, R. A. Mfg. Co. - 779 
Winslow, Paul T. se : .. 798 














servation fields is to follow. Accord- 
ing to the announcement “The Na- 
tional School of Forestry and Conser- 
vation” will make its extension courses 
available both to men already em- 
ployed in the field, and to land own- 
ers, either for supervised in-service 
group study or home study. Future 
plans include the establishment under 
a professional teaching staff of resi- 
dent instruction facilities at the Wolf 
Springs Forest, Minong, Wisconsin to 


which address inquires may currently | 


be directed. An office will be main- 
tained in Washington, D.C. 


Boyce Named Director, Bartlett 
School of Tree Surgery 


Dr. John 8. Boyee, professor emeri- 
tus of forest pathology at Yale Uni- 
versity, has been named director of 
the Bartlett School of Tree Surgery 
at Stamford, Connecticut. Dr. Boyce 
had been professor of forest pathol- 
ogy at Yale since 1929, until his re- 
tirement on June 30 of this year. 


American Group Attends 
Swedish-American Forestry Meet 








An American forestry tour group to | 


Sweden got a good preview of man- 
agement practices in second-growth 
stands that will be used in Oregon in 
the not too distant future. 


observation of Dr. J. R. Dilworth, 


That’s the 


Oregon State College forestery profes- | 


sor and leader of the tour. The second- 
growth practices observed include a 
sareful thinning of young stands to 
improve quality of final harvest and 
salvage of small trees which would 
otherwise be lost. The 22 tour mem- 
bers attended the Swedish-American 
Forestry conference, co-sponsored by 
Oregon State College. After the con- 


ference, they visited Swedish, Danish, | 


Swiss and German forest and 


forest products plants. 


areas 


Hosner to be Visiting 
Professor at Syracuse 


John F. Hosner, associate profes- 
sor of forestry at Southern [Illinois 
University, was granted a nine-month’s 
leave by the Southern Illinois Univer- 
sity board of trustees to accept a tem- 
porary appointment as visiting pro- 
fessor of forestry at the State Univer- 
sity of New York College of Forestry, 
Syracuse. 

Dr. Hosner is a graduate of Michi- 
gan State College, received his mas- 
ter of forestry degree from Duke Uni- 
versity, and his doctorate from the 
State University of New York Col- 
lege of Forestry. 
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Forestry Employment 





Position Available 





Forester to work in County Assessor's Office 
in California Redwood Region. Timber in- 
ventory and appraisal. Background in 
photogrammetry. Some expense paid travel. 
Good living conditions and job _ benefits. 
Permanent. Start at $400. per month. 


Box T, Journal of Forestry, Mills Building, 
Washington 6, D. C. 











Positions Wanted 





Forester, B.S.F., Montana State, 1958. Age 
22. Timber cruising experience and range in- 
ventory work. Desire position in Colorado. 
Detailed summary of experience and qualifica- 
tions furnished upon request. 
Box O, Journal of Forestry, 
Washington 6, D. C. 


Mills Building, 








Liberal Arts (English, Economics), Forestry 
graduate, A.B., M.F. offers services writing, 
editing professional subjects for technical and 
popular presentation. Excellent knowledge 
English usage. Wide variety experience in 
forestry profession, wood-using industries. In- 
terested also in challenging permanent position 


where diverse experience and wide interests 
are desired. Age 29. 
Box Q, Journal of Forestry, Mills Building, 


Washington 6, D. C. 





Forester, B.S. Forest Management, West Vir- 
ginia Univ, 1954, Age 26, single. Three years 
U. S. Air Force, 1/Lt. Release from active 
duty, December 1958. One year experience on 
state forest and six months as service forester. 
No objection to travel. Interested in foreign 
employment. 

Mills 


Box R, Journal of Forestry, Building, 


Washington 6, D. C. 





Forester, B.S.F., 1956, Montana State Univ., 
in Forest Engineering, 3 qtrs. additional study 
at Minnesota in rural sociology and agricul- 
tural education. Age 28, married no children. 
One year state forestry work, timber manage- 
ment, road location and farm forestry work 
plus five summers employed in federal and 
industrial forestry. Desire position with state 
or extension forestry agency in Central or 
Western states. 

Box S, Journal of Forestry, 
Washington 6, D. C 


Mills Building, 








Forester, age 30, liberal arts degree and M.F. 
Utah State. Married, two children, Three years 
experience small Midwest paper mill; wood 
procurement, marking, scaling, some product 
development with specialty kraft papers. Seek- 
ing opportunity in aerial photography and 
IBM based CFI. Administrative or plant work 
indicated because minor hip injury precludes 
extended field activity. Excellent referencs. 
Box U, Journal of Forestry, Mills Building, 
Washington 6, D. C. 





Forester, B.S.F., 1947. Age 41, married, two 
children, veteran. Employed in private indus- 
try. Desire change for better opportunity for 
advancement. Management and administra- 
tive position in Southeast preferred. 
Mills 


Box V, Journal of Forestry, Building, 


Washington 6, D. C 


Experienced professional forester, B.S.F., 1949. 
Age 36, married, two children. Thoroughly 
qualified in timber and land management, 
eruising, acquisition appraising, fire control, 
timber sales, and land surveying. Experienced 
in operational planning, and personnel train- 
ing methods and administration. One year fed- 
eral forestry, eight years industrial forestry 
(present employment). Desire permanent 
position, 

Box W, Journal of Forestry, Mills Building, 
Washington 6, D. C. 


Forester, B.S.F., 1938. Married, one child. 
Varied experience in private forestry in the 
South and Central States. Will consider any 
type of forestry work. 
Box Z, Journal of Forestry, 
Washingeton 6, D. C. 








Mills Building, 
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HOW RIEGEL USES 
CAT DIESEL TRACTORS 
FOR PROFITABLE 

SITE PREPARATION 


LTTE TREY PE Re eI re Ae: ae 





One of six Dés: Preparing site with a disc harrow, this D6 aver- 
ages 6 to 8 acres a day. Riegel counts on similar production 
from its other Dés. Rated at 93 flywheel HP and equipped with 
No. 6A Bulldozers and winches, these machines also build roads 
and fire lines. 


Oi: the 235,000 acres in its Woodlands Division, Bolton, 
N. C., the Riegel Paper Company clears and plants 10,000 
acres a year with about 9,000,000 pines. The Division, 
standardizing 100% on Cat-built machines, has 12 in its 
line-up—two D7s, six Dés, three D4s and a No. 12 Motor 
Grader. Chief Forester E. S. Thornton says: “We are 
well satisfied with the tractors and the service we get from 
our Caterpillar Dealer.” 


Standardizing on rugged yellow machines has many 
advantages. Their availability is exceptionally high. They 
work day after day with a minimum of down time and 
maintenance. For example, the exclusive Caterpillar oil 
clutch delivers 2,000 hours without adjustment. Other ad- 
vantages: operator familiarity with one make of machine 
means greater production. And there’s a big plus in one- 


FIND YOUR CATERPILLAR DEALER IN THE 








One of two D7s: Pulling a rolling chopper, this D7 equipped 
with No. 7A Bulldozer covers 17 to 20 acres a day. Riegel gets 
the same production from its other D7. Riegel also uses its 
D7s, rated at 128 flywheel horsepower, for road construction. 





One of three D4s: Equipped with No. 4A Bulldozers, Riegel’s 
D4s are often employed for light site preparation. Their main 
duty: fire line work. Rated at 63 flywheel horsepower, they’re 
also used for clearing right of way, like the D4 shown here. 


stop service, wherever and whenever you need it, from 
your Caterpillar Dealer. From the D4 (63 flywheel HP) to 
the take-charge D9 (320 flywheel HP), there’s a Cat Diesel 
Tractor suited for every phase of site preparation. 


To help you in your selection, Caterpillar has com- 
piled cost analyses of its tractors in a wide range of jobs— 
Stump Treatment; Stump Clearing and Tree Cutting; 
Chaining; Raking and Windrowing; Harrowing; Planting. 
For further information, write Logging Section, Caterpillar 
Tractor Co., or call your nearby Caterpillar Dealer. 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks ot Caterpillar Tractor Co. 
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Portrait of aman making money with 


the new ™, a 


HOMELITE if 221: Chain Saw 


This man has put himself in the money making picture with the 
light-weight, fast-cutting Homelite 7-21 chain saw. Weighing only 21 
pounds*, the 7-21 is balanced for easier, safer handling in any cutting 
location, any cutting position . . . lets you cut longer with less strain and 
effort. Its rugged gear drive delivers enough lugging power to fell trees up 
to 7 feet in diameter; enough speed to cut through 20” trees in 18 seconds. 
Designed for the professional woodsman, the Homelite 7-21 has the 
7 magic features that mean greater dependability, less down-time, more 
profit for you. These include features like: the famous Homelite high- Ge ar-drive 
compression, short stroke engine that delivers full cutting power in any 
position . . . tough, drop forged counterbalanced crankshaft to assure 
smooth running . . . simple piston pump oiling . . . automatic governor ?1 p oun d S * 
to maintain proper speed .. . large air filter to keep out sawdust, dirt, 
snow. 
All these and the many other features of the 7-21 have been designed a j 
to put you in the money making picture. Find out for yourself, see a free C u t S 2 0 t rees in I ) secon d S 
demonstration of the Homelite 7-21 chain saw at your nearby Homelite 


dealer’s. Guaranteed for a full 7 months 


*less bar and chain 


Find Your 
Full line of attachments: Plunge-cut bow, oO RA | = g Bs & Homelite Dealer 
14” and 18”; brush cutter, clearing bar. pe 


Straight blade sizes 14” to 60” A DIVISION OF TEXTRON INC. ‘Yellow Pages’ 
4110 RIVERDALE AVENUE, PORT CHESTER, NEW YORK é 
In Canada: 


See a free demonstration of the Homelite 7-21 chain saw at your nearby Homelite dealer’s Terry Machinery Co., Ltd. 
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